
Physical rehabilitation approaches for the recovery of function and mobility following
stroke
Pollock, Alex; Baer, Gillian; Campbell, Pauline; Choo, Pei Ling; Forster, Anne; Morris, Jacqui;
Pomeroy, Valerie M.; Langhorne, Peter
Published in:
Cochrane Database of Systematic Reviews

DOI:
10.1002/14651858.CD001920.pub3

Publication date:
2014

Document Version
Publisher's PDF, also known as Version of record

Link to publication in ResearchOnline

Citation for published version (Harvard):
Pollock, A, Baer, G, Campbell, P, Choo, PL, Forster, A, Morris, J, Pomeroy, VM & Langhorne, P 2014, 'Physical
rehabilitation approaches for the recovery of function and mobility following stroke', Cochrane Database of
Systematic Reviews, vol. 2014, no. 4, CD001920, pp. CD001920.
https://doi.org/10.1002/14651858.CD001920.pub3

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

Take down policy
If you believe that this document breaches copyright please view our takedown policy at https://edshare.gcu.ac.uk/id/eprint/5179 for details
of how to contact us.

Download date: 06. Dec. 2024

https://doi.org/10.1002/14651858.CD001920.pub3
https://researchonline.gcu.ac.uk/en/publications/a291f18f-33d3-4d3e-bd04-2f602d52832d
https://doi.org/10.1002/14651858.CD001920.pub3


CochraneDatabase of Systematic Reviews

Physical rehabilitation approaches for the recovery of
function and mobility following stroke (Review)

Pollock A, Baer G, Campbell P, Choo PL, Forster A, Morris J, Pomeroy VM, Langhorne P

Pollock A, Baer G, Campbell P, Choo PL, Forster A, Morris J, PomeroyVM, Langhorne P.

Physical rehabilitation approaches for the recovery of function and mobility following stroke.

Cochrane Database of Systematic Reviews2014, Issue 4. Art. No.: CD001920.

DOI: 10.1002/14651858.CD001920.pub3.

www.cochranelibrary.com

Physical rehabilitation approaches for the recovery of function and mobility following stroke (Review)
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

http://www.cochranelibrary.com


T A B L E O F C O N T E N T S

1HEADER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2PLAIN LANGUAGE SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4SUMMARY OF FINDINGS FOR THE MAIN COMPARISON . . . . . . . . . . . . . .. . . . .
5BACKGROUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
8OBJECTIVES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8METHODS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

10RESULTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Figure 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Figure 3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Figure 4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

28ADDITIONAL SUMMARY OF FINDINGS . . . . . . . . . . . . . . . . . . . . . . . . . .
31DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
38AUTHORS' CONCLUSIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
39ACKNOWLEDGEMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
40REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
52CHARACTERISTICS OF STUDIES . . . . . . . . . . . . . . . . . . . . . . . . . . .. .

260DATA AND ANALYSES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Analysis 1.1. Comparison 1 Intervention versus no treatment: immediate outcomes, Outcome 1 Independence in ADL

scales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272
Analysis 1.2. Comparison 1 Intervention versus no treatment: immediate outcomes, Outcome 2 Motor function scales. 274
Analysis 1.3. Comparison 1 Intervention versus no treatment: immediate outcomes, Outcome 3 Balance (Berg Balance

Scale). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 276
Analysis 1.4. Comparison 1 Intervention versus no treatment: immediate outcomes, Outcome 4 Gait velocity. . . . 278
Analysis 1.5. Comparison 1 Intervention versus no treatment: immediate outcomes, Outcome 5 Length of stay. . . 279
Analysis 2.1. Comparison 2 Intervention versus usual care orattention control: immediate outcomes, Outcome 1

Independence in ADL scales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 280
Analysis 2.2. Comparison 2 Intervention versus usual care orattention control: immediate outcomes, Outcome 2 Motor

function scales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 282
Analysis 2.3. Comparison 2 Intervention versus usual care orattention control: immediate outcomes, Outcome 3 Balance

(Berg Balance Scale). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284
Analysis 2.4. Comparison 2 Intervention versus usual care orattention control: immediate outcomes, Outcome 4 Gait

velocity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286
Analysis 2.5. Comparison 2 Intervention versus usual care orattention control: immediate outcomes, Outcome 5 Length

of stay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288
Analysis 3.1. Comparison 3 One active intervention versus another active intervention: immediate outcomes, Outcome 1

Independence in ADL scales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289
Analysis 3.2. Comparison 3 One active intervention versus another active intervention: immediate outcomes, Outcome 2

Motor function scales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291
Analysis 3.3. Comparison 3 One active intervention versus another active intervention: immediate outcomes, Outcome 3

Balance (Berg Balance Scale). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293
Analysis 3.4. Comparison 3 One active intervention versus another active intervention: immediate outcomes, Outcome 4

Gait velocity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294
Analysis 3.5. Comparison 3 One active intervention versus another active intervention: immediate outcomes, Outcome 5

Length of stay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 296
Analysis 4.1. Comparison 4 Intervention versus no treatment: persisting outcomes, Outcome 1 Independence in ADL

scales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297
Analysis 4.2. Comparison 4 Intervention versus no treatment: persisting outcomes, Outcome 2 Motor function scales. 299
Analysis 4.3. Comparison 4 Intervention versus no treatment: persisting outcomes, Outcome 3 Balance (Berg Balance

Scale). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301

iPhysical rehabilitation approaches for the recovery of fun ction and mobility following stroke (Review)
Copyright © 2014 The Cochrane Collaboration. Published by J ohn Wiley & Sons, Ltd.



Analysis 4.4. Comparison 4 Intervention versus no treatment: persisting outcomes, Outcome 4 Gait velocity. . . . 302
Analysis 5.2. Comparison 5 Intervention versus usual care orattention control: persisting outcomes, Outcome 2 Motor

function scales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303
Analysis 5.4. Comparison 5 Intervention versus usual care orattention control: persisting outcomes, Outcome 4 Gait

velocity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304
Analysis 6.1. Comparison 6 One active intervention versus another active intervention: persisting outcomes, Outcome 1

Independence in ADL scales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306
Analysis 6.4. Comparison 6 One active intervention versus another active intervention: persisting outcomes, Outcome 4

Gait velocity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307
Analysis 7.1. Comparison 7 Subgroups. Intervention versusno treatment: immediate outcome: independence in ADL,

Outcome 1 Time after stroke. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308
Analysis 7.2. Comparison 7 Subgroups. Intervention versusno treatment: immediate outcome: independence in ADL,

Outcome 2 Study geographical location. . . . . . . . . . . . . . . . . . . . .. . . . 310
Analysis 7.3. Comparison 7 Subgroups. Intervention versusno treatment: immediate outcome: independence in ADL,

Outcome 3 Dose of intervention. . . . . . . . . . . . . . . . . . . . . . . . . .. . 312
Analysis 7.4. Comparison 7 Subgroups. Intervention versusno treatment: immediate outcome: independence in ADL,

Outcome 4 Provider of intervention. . . . . . . . . . . . . . . . . . . . . .. . . . . 314
Analysis 7.5. Comparison 7 Subgroups. Intervention versusno treatment: immediate outcome: independence in ADL,

Outcome 5 Treatment components included. . . . . . . . . . . . . . . . . . .. . . . . 316
Analysis 8.1. Comparison 8 Subgroups. Intervention versusattention control or usual care: immediate outcome:

independence in ADL, Outcome 1 Time after stroke. . . . . . . . . . . .. . . . . . . . . 319
Analysis 8.2. Comparison 8 Subgroups. Intervention versusattention control or usual care: immediate outcome:

independence in ADL, Outcome 2 Study geographical location. . . .. . . . . . . . . . . . . 320
Analysis 8.3. Comparison 8 Subgroups. Intervention versusattention control or usual care: immediate outcome:

independence in ADL, Outcome 3 Dose of intervention. . . . . . . . .. . . . . . . . . . . 322
Analysis 8.4. Comparison 8 Subgroups. Intervention versusattention control or usual care: immediate outcome:

independence in ADL, Outcome 4 Provider of intervention. . . . .. . . . . . . . . . . . . . 323
Analysis 8.5. Comparison 8 Subgroups. Intervention versusattention control or usual care: immediate outcome:

independence in ADL, Outcome 5 Treatment components included. .. . . . . . . . . . . . . . 325
Analysis 9.1. Comparison 9 Subgroups. Intervention versusno treatment: immediate outcome: motor function, Outcome

1 Time after stroke. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 326
Analysis 9.2. Comparison 9 Subgroups. Intervention versusno treatment: immediate outcome: motor function, Outcome

2 Study geographical location. . . . . . . . . . . . . . . . . . . . . . . . . . .. . 328
Analysis 9.3. Comparison 9 Subgroups. Intervention versusno treatment: immediate outcome: motor function, Outcome

3 Dose of intervention. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331
Analysis 9.4. Comparison 9 Subgroups. Intervention versusno treatment: immediate outcome: motor function, Outcome

4 Provider of intervention. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 333
Analysis 9.5. Comparison 9 Subgroups. Intervention versusno treatment: immediate outcome: motor function, Outcome

5 Treatment components included. . . . . . . . . . . . . . . . . . . . . . . . .. . 335
Analysis 10.1. Comparison 10 Subgroups. Intervention versus attention control or usual care: immediate outcome: motor

function, Outcome 1 Time after stroke. . . . . . . . . . . . . . . . . . . . .. . . . . 338
Analysis 10.2. Comparison 10 Subgroups. Intervention versus attention control or usual care: immediate outcome: motor

function, Outcome 2 Study geographical location. . . . . . . . . . . . .. . . . . . . . . 340
Analysis 10.3. Comparison 10 Subgroups. Intervention versus attention control or usual care: immediate outcome: motor

function, Outcome 3 Dose of intervention. . . . . . . . . . . . . . . . . .. . . . . . 342
Analysis 10.4. Comparison 10 Subgroups. Intervention versus attention control or usual care: immediate outcome: motor

function, Outcome 4 Provider of intervention. . . . . . . . . . . . . .. . . . . . . . . 344
Analysis 10.5. Comparison 10 Subgroups. Intervention versus attention control or usual care: immediate outcome: motor

function, Outcome 5 Treatment components included. . . . . . . . . . .. . . . . . . . . 346
Analysis 11.1. Comparison 11 Subgroups. One active intervention versus another active intervention: immediate outcomes:

independence in ADL, Outcome 1 Functional task training components. . . . . . . . . . . . . . 349
Analysis 11.2. Comparison 11 Subgroups. One active intervention versus another active intervention: immediate outcomes:

independence in ADL, Outcome 2 Neurophysiological components.. . . . . . . . . . . . . . . 350

iiPhysical rehabilitation approaches for the recovery of fun ction and mobility following stroke (Review)
Copyright © 2014 The Cochrane Collaboration. Published by J ohn Wiley & Sons, Ltd.



Analysis 11.3. Comparison 11 Subgroups. One active intervention versus another active intervention: immediate outcomes:
independence in ADL, Outcome 3 Musculoskeletal components. . . .. . . . . . . . . . . . . 351

Analysis 12.1. Comparison 12 Subgroups. One active intervention versus another active intervention: immediate outcomes:
motor function, Outcome 1 Functional task training components.. . . . . . . . . . . . . . . 353

Analysis 12.2. Comparison 12 Subgroups. One active intervention versus another active intervention: immediate outcomes:
motor function, Outcome 2 Neurophysiological components. . . . .. . . . . . . . . . . . . 354

Analysis 12.3. Comparison 12 Subgroups. One active intervention versus another active intervention: immediate outcomes:
motor function, Outcome 3 Musculoskeletal components. . . . . . . .. . . . . . . . . . . 355

356ADDITIONAL TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
431APPENDICES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
439WHAT'S NEW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
439HISTORY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
440CONTRIBUTIONS OF AUTHORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
441DECLARATIONS OF INTEREST . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
441SOURCES OF SUPPORT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
441DIFFERENCES BETWEEN PROTOCOL AND REVIEW . . . . . . . . . . . . . . . . .. . . .
442INDEX TERMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

iiiPhysical rehabilitation approaches for the recovery of fun ction and mobility following stroke (Review)
Copyright © 2014 The Cochrane Collaboration. Published by J ohn Wiley & Sons, Ltd.



[Intervention Review]

Physical rehabilitation approaches for the recovery of func tion
and mobility following stroke

Alex Pollock1, Gillian Baer2, Pauline Campbell1, Pei Ling Choo3, Anne Forster4, Jacqui Morris5, Valerie M Pomeroy6, Peter Langhorne
7

1Nursing, Midwifery and Allied Health Professions Research Unit, Glasgow Caledonian University, Glasgow, UK.2Department of
Physiotherapy, Queen Margaret University, Edinburgh, UK.3School of Health & Life Sciences, Glasgow Caledonian University,
Glasgow, UK.4Academic Unit of Elderly Care and Rehabilitation, Bradford Institute for Health Research, Bradford Teaching Hospitals
NHS Foundation Trust/University of Leeds, Bradford, UK.5School of Nursing and Midwifery, University of Dundee, Dundee, UK.
6School of Rehabilitation Sciences, University of East Anglia,Norwich, UK.7Academic Section of Geriatric Medicine, University of
Glasgow, Glasgow, UK

Contact address: Alex Pollock, Nursing, Midwifery and AlliedHealth Professions Research Unit, Glasgow Caledonian University,
Buchanan House, Cowcaddens Road, Glasgow, G4 0BA, UK.alex.pollock@gcu.ac.uk.

Editorial group:Cochrane Stroke Group.
Publication status and date:New search for studies and content updated (conclusions changed), published in Issue 4, 2014.
Review content assessed as up-to-date:6 February 2014.

Citation: Pollock A, Baer G, Campbell P, Choo PL, Forster A, Morris J, Pomeroy VM, Langhorne P. Physical rehabilitation approaches
for the recovery of function and mobility following stroke.Cochrane Database of Systematic Reviews2014, Issue 4. Art. No.: CD001920.
DOI: 10.1002/14651858.CD001920.pub3.

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

A B S T R A C T

Background

Various approaches to physical rehabilitation may be used after stroke, and considerable controversy and debate surround the effectiveness
of relative approaches. Some physiotherapists base their treatments on a single approach; others use a mixture of components from
several different approaches.

Objectives

To determine whether physical rehabilitation approaches areeffective in recovery of function and mobility in people with stroke, and
to assess if any one physical rehabilitation approach is more effective than any other approach.

For the previous versions of this review, the objective was toexplore the effect of 'physiotherapy treatment approaches' based on
historical classi�cations of orthopaedic, neurophysiologicalor motor learning principles, or on a mixture of these treatment principles.
For this update of the review, the objective was to explore theeffects of approaches that incorporate individual treatment components,
categorised as functional task training, musculoskeletal intervention (active), musculoskeletal intervention (passive), neurophysiological
intervention, cardiopulmonary intervention, assistive device or modality.

In addition, we sought to explore the impact of time after stroke, geographical location of the study, dose of the intervention, provider
of the intervention and treatment components included withinan intervention.

Search methods

We searched the Cochrane Stroke Group Trials Register (last searched December 2012), the Cochrane Central Register of Controlled
Trials (CENTRAL) (The Cochrane LibraryIssue 12, 2012), MEDLINE (1966 to December 2012), EMBASE (1980 to December
2012), AMED (1985 to December 2012) and CINAHL (1982 to December 2012). We searched reference lists and contacted experts
and researchers who have an interest in stroke rehabilitation.
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Selection criteria

Randomised controlled trials (RCTs) of physical rehabilitation approaches aimed at promoting the recovery of function or mobility in
adult participants with a clinical diagnosis of stroke. Outcomes included measures of independence in activities of daily living (ADL),
motor function, balance, gait velocity and length of stay. We included trials comparing physical rehabilitation approaches versus no
treatment, usual care or attention control and those comparingdifferent physical rehabilitation approaches.

Data collection and analysis

Two review authors independently categorised identi�ed trials according to the selection criteria, documented their methodological
quality and extracted the data.

Main results

We included a total of 96 studies (10,401 participants) in this review. More than half of the studies (50/96) were carried out inChina.
Generally the studies were heterogeneous, and many were poorly reported.

Physical rehabilitation was found to have a bene�cial effect, as compared with no treatment, on functional recovery after stroke (27
studies, 3423 participants; standardised mean difference (SMD) 0.78, 95% con�dence interval (CI) 0.58 to 0.97, for Independence
in ADL scales), and this effect was noted to persist beyond the length of the intervention period (nine studies, 540 participants; SMD
0.58, 95% CI 0.11 to 1.04). Subgroup analysis revealed a signi�cant difference based on dose of intervention (P value ˜ 0.0001, for
independence in ADL), indicating that a dose of 30 to 60 minutes per day delivered �ve to seven days per week is effective. This
evidence principally arises from studies carried out in China.Subgroup analyses also suggest signi�cant bene�t associatedwith a shorter
time since stroke (P value 0.003, for independence in ADL).

We found physical rehabilitation to be more effective than usual care or attention control in improving motor function (12 studies,
887 participants; SMD 0.37, 95% CI 0.20 to 0.55), balance (�ve studies, 246 participants; SMD 0.31, 95% CI 0.05 to 0.56) and
gait velocity (14 studies, 1126 participants; SMD 0.46, 95% CI 0.32 to 0.60). Subgroup analysis demonstrated a signi�cant difference
based on dose of intervention (P value 0.02 for motor function),indicating that a dose of 30 to 60 minutes delivered �ve to seven
days a week provides signi�cant bene�t. Subgroup analyses also suggest signi�cant bene�t associated with a shorter time since stroke
(P value 0.05, for independence in ADL).

No one physical rehabilitation approach was more (or less) effective than any other approach in improving independence in ADL (eight
studies, 491 participants; test for subgroup differences: P value 0.71) or motor function (nine studies, 546 participants; test for subgroup
differences: P value 0.41). These �ndings are supported by subgroup analyses carried out for comparisons of intervention versus no
treatment or usual care, which identi�ed no signi�cant effects of different treatment components or categories of interventions.

Authors' conclusions

Physical rehabilitation, comprising a selection of componentsfrom different approaches, is effective for recovery of function and
mobility after stroke. Evidence related to dose of physical therapy is limited by substantial heterogeneity and does not support robust
conclusions. No one approach to physical rehabilitation is any more (or less) effective in promoting recovery of function and mobility
after stroke. Therefore, evidence indicates that physical rehabilitation should not be limited to compartmentalised, named approaches,
but rather should comprise clearly de�ned, well-described, evidenced-based physical treatments, regardless of historical orphilosophical
origin.

P L A I N L A N G U A G E S U M M A R Y

Physical rehabilitation approaches for recovery of function, balance and walking after stroke

Question

We wanted to know whether physical rehabilitation approachesare effective in recovery of function and mobility in people with stroke,
and if any one physical rehabilitation approach is more effective than any other approach.

Background

Stroke can cause paralysis of some parts of the body and other dif�culties with various physical functions. Physical rehabilitation is
an important part of rehabilitation for people who have had astroke. Over the years, various approaches to physical rehabilitation
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have been developed, according to different ideas about how people recover after a stroke. Often physiotherapists will follow one
particular approach, to the exclusion of others, but this practice is generally based on personal preference rather than scienti�c rationale.
Considerable debate continues among physiotherapists about the relative bene�ts of different approaches; therefore itis important to
bring together the research evidence and highlight what best practice ought to be in selecting these different approaches.

Study characteristics

We identi�ed 96 studies, up to December 2012, for inclusion in the review. These studies, involving 10,401 stroke survivors, investigated
physical rehabilitation approaches aimed at promoting recovery of function or mobility in adult participants with a clinical diagnosis
of stroke compared with no treatment, usual care or attention control or in comparisons of different physical rehabilitationapproaches.
The average number of participants in each study was 105: most studies (93%) included fewer than 200 participants, one study had
more than 1000 participants, six had between 250 and 100 participants and 10 had 20 or fewer participants. Outcomes included
measures of independence in activities of daily living (ADL), motor function (functional movement), balance, walking speed and length
of stay. More than half of the studies (50/96) were carried out in China. These studies showed many differences in relation tothe type
of stroke and how severe it was, as well as differences in treatment, which varied according to both treatment type and duration.

Key results

This review brings together evidence con�rming that physical rehabilitation (often delivered by a physiotherapist, physical therapist
or rehabilitation therapist) can improve function, balance and walking after stroke. It appears to be most bene�cial when the therapist
selects a mixture of different treatments for an individual patient from a wide range of available treatments.

We were able to combine the results from 27 studies (3243 strokesurvivors) that compared physical rehabilitation versus no treatment.
Twenty-�ve of these 27 studies were carried out in China. Results showed that physical rehabilitation improves functional recovery, and
that this improvement may last long-term. When we looked at studies that compared additional physical rehabilitation versus usual
care or a control intervention, we found evidence to show that the additional physical treatment improved motor function (12 studies,
887 stroke survivors), standing balance (�ve studies, 246 stroke survivors) and walking speed (14 studies, 1126 stroke survivors). Very
limited evidence suggests that, for comparisons of physical rehabilitation versus no treatment and versus usual care, treatment that
appeared to be effective was given between 30 and 60 minutes per day, �ve to seven days per week, but further research is needed to
con�rm this. We also found evidence of greater bene�t associated with a shorter time since stroke, but again further research is needed
to con�rm this.

We found evidence showing that no one physical rehabilitationapproach was more effective than any other approach. This �nding
means that physiotherapists should choose each individual patient's treatment according to the evidence available for thatspeci�c
treatment, and should not limit their practice to a single 'named' approach.

Quality of the evidence

It was dif�cult for us to judge the quality of evidence because wefound poor, incomplete or brief reporting of information. We
determined that less than 50% of the studies were of good quality, and for most studies, the quality of the evidence was unclear from
the information provided.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Physiotherapy intervention compared with no treatment for recovery after stroke

Patient or population:adults with stroke
Intervention:physiotherapy interventions
Comparison:no treatment

Outcomes Standardised mean dif-
ference
(95% CI)

No. of participants
(studies)

Quality of the evidence
(GRADE)

Comments

Independence in ADL
scales
Immediate outcome

0.78 (0.58 to 0.97) 27 studies
3423 participants

��� 

moderate
Substantial heterogeneity
in results. Most studies
are at high or unclear risk
of bias. Most studies are
carried out in China; sig-
nificant subgroup effect
relating to geographical
location of the study

Independence in ADL
scales
Persisting outcome

0.58 (0.11 to 1.04) 9 studies
540 participants

��� 

moderate

Motor function scales
Immediate outcome

0.81 (0.58 to 1.04) 25 studies
4558 participants

��� 

moderate
Substantial heterogeneity
in results. Most studies
are at high or unclear risk
of bias. Most studies are
carried out in China; sig-
nificant subgroup effect
relating to geographical
location of the study

Motor function scales
Persisting outcome

1.06 (0.37 to 1.75) 8 studies
1829 participants

��� 

moderate

Balance (Berg Balance
Scale)
Immediate outcome

-0.04 (-0.71 to 0.64) 1 study
34 participants

� 

very low

Balance (Berg Balance
Scale)
Persisting outcome

-0.03 (-0.70 to 0.65) 1 study
34 participants

� 

very low

Gait velocity
Immediate outcome

0.05 (-0.18 to 0.28) 3 studies
292 participants

�� 

low

Gait velocity
Persisting outcome

-0.06 (-0.29 to 0.18) 3 studies
271 participants

�� 

low
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Length of stay MD -2.85 (-10.47 to 4.
76)

3 studies
318 participants

�� 

low

GRADE Working Group grades of evidence.
High quality:Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality:Further research is likely to have an important impact on our confidence in the estimate of effect and may change
the estimate.
Low quality:Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low quality:We are very uncertain about the estimate.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

B A C K G R O U N D

Description of the condition

Stroke is a leading cause of death and disability in many Western
nations. In Australia, the UK and the USA, it is within the top
10 causes of long-term physical disability (Fisher 2013; Mathers
2006;Ovbiagele 2011). The most common and widely recognised
impairment caused by stroke is motor impairment, which can be
regarded as loss or limitation of function in muscle control or
movement or limitation in mobility (Wade 1992a). Motor impair-
ment after stroke typically affects the control of movement of the
face, arm and leg on one side of the body (Warlow 2008) and is seen
in about 80% of patients. Almost two-thirds of stroke survivors
have initial mobility de�cits (Jorgensen 1995; Shaughnessy 2005),
and six months after a stroke, more than 30% of survivors still
cannot walk independently (Jorgensen 1995; Mayo 2002; Patel
2000). Therefore, much of the focus of stroke rehabilitation, in
particular, the work of physiotherapists (also known as physical
therapists or rehabilitation therapists), is focused on recovery of
physical independence and functional ability during activities of
daily living; commonly the ultimate goal of therapy is to improve
the function of walking and recovery of balance and movement
(Langhorne 2009).

Description of the intervention

Various approaches to physical rehabilitation can be used after
stroke, and considerable controversy and debate about the rela-
tive effectiveness of these approaches are ongoing (Carlisle 2010;
Kollen 2009). Descriptions of these approaches are best consid-
ered within a historical context.
Before the 1940s, physical rehabilitation approaches primarily
consisted of corrective exercises based on orthopaedic principles

related to contraction and relaxation of muscles, with empha-
sis placed on regaining function by compensating with the unaf-
fected limbs (Ashburn 1995; Partridge 1996). In the 1950s and
1960s, techniques based on available neurophysiological knowl-
edge were developed to enhance recovery of the paretic side. These
new approaches included the methods of Bobath (Bobath 1990;
Davies 1985), Brunnström (Brunnström 1970) and Rood (Goff
1969), as well as the proprioceptive neuromuscular facilitation
approach (Knott 1968; Voss 1985). In the 1980s, the potential
importance of neuropsychology and motor learning was high-
lighted (Anderson 1986; Turnbull 1982) and the motor learn-
ing, or relearning, approach was proposed (Carr 1982). This sug-
gested that active practice of context-speci�c motor tasks with ap-
propriate feedback would promote learning and motor recovery
(Carr 1980; Carr 1982; Carr 1987a; Carr 1987b; Carr 1989; Carr
1990; Carr 1998). The practical application of these approaches
appeared to result in substantial differences in patient treatment.
Approaches based on neurophysiological principles seeminglyin-
volved the physiotherapist moving the patient through patterns
of movement, with the therapist acting as problem solver and
decision maker and the patient being a relatively passive recipi-
ent (Lennon 1996). In direct contrast, motor learning approaches
stressed the importance of active involvement by the patient (Carr
1982), and orthopaedic approaches emphasised muscle strength-
ening techniques and compensation with the non-paretic side.
Since the 1980s, the need to base neurological physiotherapy on
scienti�c research in relevant areas such as medical science, neuro-
science, exercise physiology and biomechanics, and to test the out-
comes of physical interventions to develop evidence-based phys-
iotherapy has been increasingly emphasised. However, anecdotal
evidence and the results of questionnaire-based studies suggest
that, traditionally, many physiotherapists continued to base their
clinical practice around a 'named' treatment approach. From the
1990s, the Bobath approach, based on neurophysiological prin-
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ciples, came to be recognised as the most widely used method
in Sweden (Nilsson 1992), Australia (Carr 1994a) and the UK
(Davidson 2000; Lennon 2001; Sackley 1996). As a consequence,
since this time, physiotherapists have often sought evidencere-
lated to these 'named' approaches to the physical rehabilitation of
stroke patients.
In some parts of the world, clear preferences for one 'named'
approach have prevailed; however in others, physical rehabilita-
tion approaches for stroke have developed with greater eclecti-
cism, resulting in geographical preferences for mixing particu-
lar approaches, or components from different approaches, as well
as preferences for single 'named' approaches. For example, in
China, where stroke rehabilitation is not yet considered standard
care (Zhang 2013), standard 'approaches' to rehabilitation have
been proposed, including 'standardised tertiary rehabilitation' (Hu
2007 isch; Hu 2007a; Jiang 2006; Research Group 2007; Zhang
2004) and 'standardised three-phase rehabilitation' (Bai 2008; Fan
2006; Zhu 2004b). These approaches arguably appear to draw
on the full range of treatment interventions available fromall or-
thopaedic, neurophysiological and motor learning approachesde-
scribed in Western literature, while incorporating traditional Chi-
nese therapies such as acupuncture (Zhang 2013; Zhuang 2012).
More recently, calls asking physiotherapists to cease using named
approaches and to stop selecting treatments based on historical
perspectives have increased. Physiotherapists have been urged to
refrain from using compartmentalised, named approaches and
to select clearly de�ned and described techniques and task-spe-
ci�c treatments, regardless of their historical or philosophical ori-
gin (Kollen 2009; Langhammer 2012; Mayston 2000; Pomeroy
2005). Although a move away from named approaches in pref-
erence of more evidence-based approaches has been deliberately
implemented in some countries, such as the Netherlands (Kollen
2009; van Peppen 2004), heated debate continues about the ev-
idence for doing this (Carlisle 2010), and some physiotherapists
around the world continue to exhibit preferences for particular
named approaches (Khan 2012; Tyson 2009a; Tyson 2009b).

Why it is important to do this review

Continued controversy and debate about the relative effectiveness
of physical rehabilitation approaches and evidence of clear prefer-
ences for particular named approaches in some parts of the world,
despite increasing calls for this to change, justify the importance
of this review.

Why it is important to address limitations
within previous versions of this review

The original versions of this review classi�ed approaches to phys-
iotherapy on the basis of historical principles described in the lit-
erature; however we classi�ed interventions as neurophysiological,

motor learning, orthopaedic or mixed, according to the descriptor
or name of the intervention provided by trialists (Pollock 2007).
Table 1displays the criteria that we used in classifying neurophys-
iological and motor learning approaches (NB: We are not using
these criteria in this updated review.). However, the 2007 version
of the review (Pollock 2007) identi�ed several limitations associ-
ated with this method of classi�cation.

1. This classi�cation was based on Western approaches and
descriptions of physiotherapy and did not incorporate physical
therapy delivered across the whole world. InPollock 2007, we
identi�ed a large number (26) of non-English language (23
Chinese) trials (and classi�ed them as 'studies awaiting
assessment'). We stated: \The information currently available
from the majority of the Chinese trials awaiting assessment
suggests that it is unlikely that the interventions studiedin these
trials will �t into the western categorisations and classi�cations of
physiotherapy treatment approaches developed for this review.
Prior to the next update of this review, the authors intend toseek
advice and write additional inclusion and exclusion criteria to
deal with the non-western approaches to physiotherapy for
stroke".

2. The 'mixed' approach category within the review could
potentially incorporate a large number of heterogeneous
interventions that may not be meaningful to combine.Pollock
2007stated: \A limitation of combining all mixed approaches is
that this category potentially amalgamates any number of
possible combinations of other approaches and techniques".

3. We found dif�culties in determining the classi�cations of
motor learning and mixed approaches for some studies.Pollock
2007stated:\dif�culty was experienced in distinguishing between
a mixed approach (not a mixture of two different approaches,
such asStern 1970mixing orthopaedic and neurophysiological
approaches, but an unclassi�ed mix [where the interventions
were not easily classi�ed into a 'named' approach]) and a motor
learning approach. The mixed, intensive and focused approach
investigated byRichards 1993and the problem-solving approach
investigated byGreen 2002andWade 1992had stated
philosophies very similar to those of motor learning approaches.
However, the described techniques and the supporting references
led the reviewers to classify these interventions as mixed. This
highlights a key problem with the classi�cation of the motor
learning approach. Although a motor relearning programme has
been described by Carr and Shepherd (Carr 1982; Carr 1987b),
these authors primarily advocate an approach based on related
research in relevant areas such as medical science, neuroscience,
exercise physiology and biomechanics. Such an approach is
arguably one of research-based practice, rather than being based
on one speci�c philosophy".
It was therefore essential to plan solutions and strategiesto address
these limitations before this update of the review was conducted.
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Consensus methods to inform update of this
review

To address the identi�ed limitations within previous versions of
this review, before this update we convened a stakeholder group
comprising 13 purposively selected people: three stroke survivors,
one carer and nine physiotherapists. Members of this group are
listed and acknowledged in theAcknowledgementssection. We
used formal group consensus methods to reach consensus deci-
sions around review aims and methods, while focusing on clini-
cal relevance, as such methods are recognised to be advantageous
when subjective judgements need to be organised (Nair 2011).

The consensus methods were based on nominal group techniques,
as this method enables the pooling of decisions and judgements
from a group of informed experts, leading to votes on a range of
options until ultimately group consensus is reached (Sinha 2008;
Stapleton 2010). The review authors attended the stakeholder
group meetings and contributed to discussions; however we did
not participate in the voting process. This approach was taken to
ensure that the results of the voting reected the views of stroke
survivors, carers and physiotherapists and were not biased by the
opinions of the review authors. The process of stakeholder group
involvement is outlined inFigure 1.

Figure 1. The �gure summarises the process undertaken by the stakeholder group, which met on three
occasions (green circles). The nominal group technique was used to achieve all decisions. The blue circles

represent the 'preparation phase,' which included draftin g role descriptors for the SG; obtaining local
University ethics and recruiting the SG and data extraction exercise of the sample of Chinese studies (n = 10)

that had previously been identi�ed in the 2007 version of thi s review. Purple circles represent the months
dedicated to undertaking the systematic review.
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The stakeholder group speci�cally discussed the categorisation of
interventions and inclusion of evidence from the international
trials listed as awaiting assessment inPollock 2007, which led to
voting on two key statements.

1. \The current categories (based on western approaches) are
appropriate and clinically relevant".

2. \These international trials (which do not �t into the
categories of western approaches) should be included in our
review of physiotherapy treatment approaches".
We determined the proportion agreeing with each statement. We
audio-recorded and transcribed verbatim the consensus decision
meetings. We coded and analysed qualitative data using NVivo
software: 84% of group members disagreed with statement 1,
and 100% agreed with statement 2. Two key themes and several
subthemes emerged from the transcribed data. Key themes were
that (1) current categories of rehabilitation approaches should be
amended to enable inclusion of all international evidence and(2)
current physiotherapy taxonomies have limitations and concerns
that have been raised surrounding their relevance to clinical prac-
tice in the UK.
Discussion amongst stakeholder group members led to the gen-
eration of, and agreement on, a proposal that the optimal wayof
classifying the 'approaches' for this review consisted of using sys-
tematic categorisation of the treatment components describedin
relation to interventions. This discussion followed a presentation
of treatment components described in a sample of 10 Chinese trials
that had been listed as 'awaiting assessment' inPollock 2007(Chen
2004;Chu 2003;Gong 2003;Huang 2003;Pan 2004;Pang 2003;
Xie 2003; Xu 2003a; Zhang 1998; Zhu 2001). On the suggestion
of the stakeholder group, to further explore the range of treatment
components and reach agreement on de�nitions of these compo-
nents, we systematically extracted descriptions of physical reha-
bilitation approaches from the 20 trials included inPollock 2007
(Dean 1997; Dean 2000; Duncan 1998; Duncan 2003; Gelber
1995; Green 2002; Hesse 1998; Howe 2005; Langhammer 2000;
Lincoln 2003; McClellan 2004; Mudie 2002; Ozdemir 2001;
Pollock 1998; Richards 1993; Salbach 2004; Stern 1970; Wade
1992; Wang 2005; Wellmon 1997). The stakeholder group then
explored the descriptions of treatment components from these
30 trials. The aim was to include a variety of types and descrip-
tions of physical rehabilitation approaches to allow examination
of whether a range of treatment components could be identi�ed
and consensus over descriptions and categorisations; this wasde-
signed as an exploration, rather than as a comprehensive aggrega-
tion. The stakeholder group debated the treatment components
described within these trials of physical rehabilitation approaches,
reached consensus on key components, agreed on descriptions of
these components and determined categorisation for synthesis of
evidence within this update of the Cochrane review.
The stakeholder group identi�ed and de�ned 27 treatment com-
ponents based on the interventions described within the 30 ex-
plored trials. These were grouped into seven categories: functional
task training, musculoskeletal intervention (active), musculoskele-

tal intervention (passive), neurophysiological intervention, car-
diopulmonary intervention, assistive device and modality.These
categories were informed by the taxonomy described byDeJong
2004. One hundred per cent of the stakeholder group agreed
with these treatment component descriptions and categories. The
agreed upon categories, treatment components and de�nitionsare
listed inTable 2.

O B J E C T I V E S

To determine whether physical rehabilitation approaches areef-
fective in recovery of function and mobility in people with stroke,
and to assess if any one physical rehabilitation approach is more
effective than any other approach.

For thePollock 2007version of the review and earlier versions,
the objective was to explore the effect of 'physiotherapy treatment
approaches' based on historical classi�cations of orthopaedic,neu-
rophysiological or motor learning principles, or on a mixtureof
these treatment principles. For this update of the review, the objec-
tive was to explore the effects of approaches that incorporate treat-
ment components from each of the categories listed inTable 2,
Individual treatment components were categorised as functional
task training, musculoskeletal intervention (active), musculoskele-
tal intervention (passive), neurophysiological intervention, car-
diopulmonary intervention, assistive device or modality.

In addition, we sought to explore the impact of time after stroke,
geographical location of the study, dose of the intervention,
provider of the intervention and treatment components included
within an intervention.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included controlled trials if the participants were randomly
assigned to one of two or more treatment groups. Random as-
signment gives each participant entering the trial the same, pre-
determined, chance of receiving each of the possible treatments
(e.g. by using sequentially numbered opaque sealed envelopes or
computer-generated random numbers). We included trials with
or without blinding of participants, physiotherapists and asses-
sors. We excluded trials with quasi-random assignment, thereby
excluding a number of trials that had been included in previous
versions of this review (Hesse 1998; Ozdemir 2001; Stern 1970).
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Types of participants

We included trials enrolling adult participants (over 18 yearsof
age) with a clinical diagnosis of stroke (World Health Organization
de�nition; Hatano 1976), which could be ischaemic or haemor-
rhagic in origin (con�rmation of the clinical diagnosis by imaging
was not compulsory).

Types of interventions

We included physical rehabilitation approaches that were aimed
at promoting recovery of postural control (balance during mainte-
nance of a posture, restoration of a posture or movement between
postures) and lower limb function (including gait), as well as in-
terventions that had a more generalised stated aim, such as im-
proving functional ability. We excluded rehabilitation approaches
that were primarily aimed at promoting recovery of upper limb
movement or upper limb function.

Types of outcome measures

Primary outcomes

We de�ned primary outcomes as measures of disability (activity
limitations;WHO 2002) and prestated relevant measures as fol-
lows.

1. Independence in activities of daily living (ADL)* scales.
These include Barthel Activities of Daily Living Index (Mahoney
1965), Functional Independence Measure (FIM) (Keith 1987),
Modi�ed Rankin Scale (van Swieten 1988), Katz Index of
Activities of Daily Living (Katz 1970) and Rehabilitation
Activities Pro�le (van Bennekom 1995).

2. Motor function* scales. These include Motor Assessment
Scale (MAS) (Carr 1985), Fugl-Meyer Assessment (lower limb
section) (Fugl-Meyer 1975), Rivermead Mobility Index
(Forlander 1999) and Rivermead Motor Assessment (Lincoln
1979).

Secondary outcomes

1. Balance (Berg Balance Scale) (Berg 1989; Berg 1992).
2. Gait velocity.
3. Length of stay.

We were interested in outcomes that were assessed both imme-
diately after the end of an intervention period ('immediate out-
come') and at a follow-up period ('persisting outcomes').
*SeeDifferences between protocol and review.

Search methods for identi�cation of studies

See the 'Specialized register' section in theCochrane Stroke Group
module. We searched for trials in all languages and arranged trans-
lation of relevant papers published in languages other thanEn-
glish.

Electronic searches

We searched the Cochrane Stroke Group Trials Register, which was
last searched in December 2012, the Cochrane Central Register
of Controlled Trials (CENTRAL) (The Cochrane LibraryIssue 12,
2012), MEDLINE (Ovid) (1966 to December 2012) (Appendix
1), EMBASE (Ovid) (1980 to December 2012) (Appendix 2),
AMED (Ovid) (1985 to December 2012) (Appendix 3) and
CINAHL (EBSCO) (1982 to December 2012) (Appendix 4).
With the help of the Cochrane Stroke Group Trials Search Co-or-
dinator, we developed comprehensive search strategies for MED-
LINE (adapted for CENTRAL), EMBASE, AMED and CINAHL
using controlled vocabulary and free text terms. We updated the
search strategies for this review to incorporate new vocabulary
terms.

Searching other resources

We handsearched the reference lists of all trials found using the
above search methods.
For the original version of this review, we contacted relevantex-
perts from the Physiotherapy Researchers Register, held by the
Chartered Society of Physiotherapy, and asked whether they knew
of any additional, unpublished or ongoing trials of rehabilitation
approaches for stroke. We also placed a request on the PHYSIO
email discussion list asking the list members (who originate from
approximately 35 countries) if they knew of any unpublished or
ongoing trials of rehabilitation approaches for stroke. We identi-
�ed no relevant additional, unpublished or ongoing trials through
contact with experts from the Physiotherapy Researchers Register
and received no relevant responses from the PHYSIO email dis-
cussion list.
For future updates of this review, we plan to expand search re-
sources to include the REHABDATA Database (www.naric.com/?
q=en/REHABDATA), Wangfangdata, a database of Chinese stud-
ies (www.wanfangdata.com/) and the major ongoing trials and re-
search registers.

Data collection and analysis

Selection of studies

One review author (AP or PC or PLC) read the titles of the iden-
ti�ed references and eliminated obviously irrelevant studies. We
obtained the abstracts for the remaining studies and then, based on
the inclusion criteria (types of studies, types of participants, aims
of interventions, outcome measures), two review authors (AP, PC,
PLC or GB) independently ranked these as relevant, irrelevant or
unsure. We discussed abstracts written in Chinese, with one re-
view author (PLC) translating relevant sections and verballypro-
viding information to other review authors in English (AP, PC).
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We excluded studies ranked as irrelevant by all review authors and
obtained the full text of all remaining studies.
We considered the full texts of studies ranked as relevant or unsure
and resolved disagreements through discussion between review
authors. We included all trials that were assessed to investigate
different physical rehabilitation approaches and excluded all trials
of single speci�c treatments. Single speci�c treatments included
biofeedback, functional electrical stimulation, treadmill walking,
acupuncture, ankle-foot orthoses, continuous passive movement
and transcutaneous electrical nerve stimulation. Some of these
single speci�c treatments have been the subject of other Cochrane
reviews (e.g.Moseley 2005; Pomeroy 2006).

Data extraction and management

Two review authors independently performed the data extraction,
and we contacted study authors to request missing data when pos-
sible (AP, GB, PC, PLC). The data extracted included the fol-
lowing (when possible): trial setting (e.g. hospital, community);
details of participants (e.g. age, gender, side of hemiplegia, stroke
classi�cation, co-morbid conditions, premorbid disability); inclu-
sion and exclusion criteria; and all assessed outcomes. The review
authors resolved disagreements by discussion and contacted study
authors for clari�cation when necessary. For papers publishedin
Chinese, one review author (PLC) performed data extraction and
translated relevant sections of text, which a second review author
(AP, PC) checked.
Two review authors (AP, PLC) independently scrutinised the de-
scriptions of interventions provided in each included trial and de-
termined the treatment components included within each trial,
based on the agreed upon de�nitions of treatment components
(Table 2). Descriptions of interventions that were available only
in Chinese were translated (and components classi�ed) by one re-
view author (PLC) and the translated descriptions used for the
classi�cation of components by a second review author (AP). We
resolved disagreements through discussion and obtained further
information from trialists when necessary (and possible).

Assessment of risk of bias in included studies

Two review authors independently documented the methodolog-
ical quality of the studies, recording the following quality crite-
ria: randomisation (allocation concealment); baseline comparison
of groups; blinding of recipients and providers of care to treat-
ment group/study aims; blinding of outcome assessor; possibility
of contamination/co-intervention by the therapists providing the
intervention; completeness of follow-up and other potentialcon-
founders (AP, GB, PC, PLC). The review authors resolved dis-
agreements by discussion and contacted study authors for clari�-
cation when necessary.
One review author (PLC) translated relevant extracts relatedto
the methodological quality of studies written in Chinese andas-
sessed their methodological quality. A second review author (AP)

checked the documentation of methodological quality, based on
the translated extracts.

Measures of treatment effect

We presented all analysed outcome measures as continuous data.
We calculated standardised mean differences (SMDs) and 95%
con�dence intervals (CIs), using a random-effects model for all
outcomes analysed, with the exception of length of stay, for which
we calculated mean differences (MDs) and 95% CIs, as length of
stay was reported in number of days by all studies.

Data synthesis

We changed the comparisons included in the review for this up-
date, based on consensus decisions reached by the expert stake-
holder group (seeBackground). In earlier versions of this re-
view, the comparisons were structured around 'named' rehabilita-
tion approaches, as reported in the included studies (e.g. Bobath,
Motor Relearning Programme). For this update, we planned to
carry out comparisons of physical rehabilitation approaches that
included treatment components within the categories of func-
tional task training, musculoskeletal intervention (active),muscu-
loskeletal intervention (passive), neurophysiological intervention,
cardiopulmonary intervention, assistive device and modality (see
Table 2). Categories were based on the treatment components de-
scribed within each included study. We planned to compare active
interventions with (1) no treatment, (2) usual care or control and
(3) another active intervention.

Subgroup analysis and investigation of heterogeneity

We planned to carry out subgroup analysis to explore the effects
of time post stroke of participants, geographical location of the
study, dose of the intervention and the profession of the person
who delivered the intervention (i.e. physiotherapist, nurse, ther-
apy assistant). We also planned to explore the effects of including
different individual treatment components.

Sensitivity analysis

We planned to carry out sensitivity analyses to explore the effects
of methodological quality, based on assessment of risk of bias.

R E S U L T S

Description of studies

Results of the search

Results of the search are displayed inFigure 2.
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Figure 2. Study ow diagram.
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2007 version

For the 2007 version of this review, we identi�ed 8408 potentially
relevant trials by electronic searching; we considered 184 full pa-
pers and included 20 trials (1087 participants) (Dean 1997; Dean
2000; Duncan 1998; Duncan 2003; Gelber 1995; Green 2002;
Hesse 1998; Howe 2005; Langhammer 2000; Lincoln 2003;
McClellan 2004; Mudie 2002; Ozdemir 2001; Pollock 1998;
Richards 1993; Salbach 2004; Stern 1970; Wade 1992; Wang
2005; Wellmon 1997).

2013 update

For this update of this review, we identi�ed 11,576 (8120 with
duplicates removed) potentially relevant studies. We considered
108 full papers and included 96 trials (10,401 participants) (in-
cluding the 20 within the 2007 version).
We identi�ed two relevant ongoing studies (seeCharacteristics of
ongoing studies), and we had insuf�cient information to reach
decisions on nine studies (seeCharacteristics of studies awaiting
classi�cation). We excluded three studies that had been included
in the 2007 version, as they used quasi-random assignment (Hesse
1998; Ozdemir 2001; Stern 1970) (seeFigure 2).

Included studies

We included a total of 96 studies (10,401 participants) in this
review. Two studies divided participants according to type of stroke
(ischaemic or haemorrhagic) before randomisation and presented
results within these two groups: These have been entered as four
separate studies:Hu 2007 haemand Hu 2007 isch, and Zhu
2007 ischand Zhu 2007 haem. The data for Fang 2004 were
presented in two groups, according to the age of participants, so
these data have also been presented separately (Fang 2004 old
andFang 2004 young). Thus a total of 99 studies are referenced
as included studies in this review. Details of these 99 studies are
provided inCharacteristics of included studies.
The mean number of participants was 105 (SD 151). Ninety-
two of the 99 studies included fewer than 200 participants. One
study had more than 1000 participants (Zhang 2004; 1078 partic-
ipants); and six had between 250 and 100 participants (Bai 2008,
364; Behrman 2011, 408;Hu 2007 haem, 352;Hu 2007 isch,
965;Kwakkel 2008, 250;Zhao 2003, 300). Ten studies included
20 or fewer participants (Aksu 2001, 20; Allison 2007, 17; Bale
2008, 18; Carlson 2006, 11; Dean 1997, 20; Dean 2000, 12;
Dean 2007, 12; Duncan 1998, 20; Kim 2012, 20; Stephenson
2004, 18).

Intervention categories

Details of the categories and treatment components of the active
interventions are provided inTable 3. Of the 99 studies, 23 inves-
tigated two active interventions (19 of which directly compared

two active interventions; and four of which had three intervention
groups, of which two were active interventions). Thus a total of
122 active interventions were studied (99 included studies plus 23
studies with a second active intervention).
The most common intervention category was functional task
training, with 101 of the 122 active interventions categorised as
including treatment components from functional task training.

1. Of these 101 interventions, 20 included only functional
task training components.

2. Of these 101 interventions, 26 included functional task
training plus one other category. The second category was
neurophysiological for six interventions; modality for two
interventions; musculoskeletal (passive) for nine interventions;
musculoskeletal (active) for eight interventions and
cardiopulmonary for one intervention.

3. Of these 101 interventions, 32 included functional task
training plus two other categories. The other categories included
neurophysiological for 11 interventions; musculoskeletal (active)
and musculoskeletal (passive) for 13 interventions;
musculoskeletal (active or passive) plus other categories for seven
interventions; and cardiopulmonary and assistive devices for one
intervention.

4. Of these 101 interventions, 19 included functional task
training plus three other categories. The other categories were
neurophysiological plus musculoskeletal (active) plus
musculoskeletal (passive) for nine interventions;
neurophysiological plus other categories for eight interventions;
and musculoskeletal (active) plus musculoskeletal (passive) plus
another category for two interventions.

5. Of these 101 interventions, four included functional task
training plus four other categories. The other categories were
modalities, musculoskeletal (passive), musculoskeletal (active)
and neurophysiological for three interventions; assistivedevices,
musculoskeletal (passive), musculoskeletal (active) and
neurophysiological for one intervention; and modalities,
musculoskeletal (passive), musculoskeletal (active) and assistive
devices for one intervention.
Of the remaining 21 of the 122 interventions, most (17 inter-
ventions) included components from the neurophysiological cat-
egory.

1. Of these 17 interventions, only 12 implemented
neurophysiological treatment components.

2. Of these 17 interventions, �ve implemented
neurophysiological plus a combination of musculoskeletal
(active), musculoskeletal (passive) and/or modalities.
Of the remaining four interventions:

1. one included musculoskeletal (active) and musculoskeletal
(passive) components;

2. two included musculoskeletal (passive) components only;
and

3. one included a modality only (this modality was
acupuncture;Zhuang 2012).
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Comparison groups

The studies included in this review compare an active intervention
with:

1. no treatment (55 studies: seeTable 4for further details);
2. usual care (19 studies) or attention control (11 studies) (see

Table 5for further details); or
3. another active intervention (23 studies: seeTable 6for

further details).
A total of 108 comparisons were performed, as �ve of the 99 stud-
ies contributed data on more than one comparison. Four stud-
ies contributed data on three comparisons:Cooke 2006, Mudie
2002 and Richards 1993each compared two active treatments
with usual care, andBaer 2007compared two active treatments
with no treatment. Of the 99 studies, one contributed data on
two comparisons:Kwakkel 2002compared an active intervention
with both an attention control group and a no treatment group.

Study location

Table 7lists the geographical locations of the included studies.
Of the 99 included studies, 97 recruited participants from one
country or continent, and two studies recruited participants from
two countries or continents (Brock 2005: Australia and Europe;
Thaut 2007: North America and Europe). A total of 54 studies
were carried out in China; 17 in Europe; 10 in North America
and Canada; seven in Australia and New Zealand; eight in Asia,
excluding China and one in South America.
The mean study size was greater in studies carried out in China
(mean 138, SD 189 participants) than in other parts of the world
(Europe: mean 76, SD 60; North America and Canada: mean
74, SD 122; Australia and New Zealand: mean 48, SD 48; Asia,
excluding China: mean 46, SD 30).
The settings for recruitment of participants and for administration
of the intervention are summarised inTable 7.
Table 8illustrates the types of control interventions included in
studies in different geographical locations. Of the 54 studies, 44
including a no-treatment comparison were carried out in China.

Study participants

Table 9displays details of the participants included in the studies.
In 38 of the 99 studies, the time since stroke was 30 days or less
(Allison 2007; Bai 2008; Chen 2004; Chen 2010; Dean 2007;
Deng 2011; Fan 2006; Gelber 1995; Hou 2006; Howe 2005; Hu
2007 haem;Hu 2007 isch;Huang 2003; Jiang 2006; Jing 2006;Li
2005; Liao 2006; Lincoln 2003; Liu 2003; Ni 1997; Qian 2004;
Qian 2005; Richards 1993; Thaut 2007; Torres-Arreola 2009;
Wang 2005; Wang 2006; Wu 2006; Xiao 2003; Xie 2003; Xu
2003a; Xu 2003b; Xu 2004; Yan 2002; Zhu 2001; Zhu 2004b;
Zhu 2007 isch; Zhu 2007 haem).
In 12 of the 99 studies, the time since stroke was 90 days or less
(Bale 2008; Cooke 2006; Duncan 1998; Ge 2003; Mudie 2002;

Pollock 1998; Verheyden 2006; Verma 2011; Wang 2004b; Wei
1998; Zhu 2006; Zhuang 2012).
In eight of the 99 studies, the time since stroke was six months
or less (Blennerhassett 2004; Brock 2005; Chan 2006; Duncan
2003; Holmgren 2006; Kwakkel 2002; Kwakkel 2008; Wellmon
1997).
In three of the 99 studies, the time since stroke was 12 months or
less (McClellan 2004; Salbach 2004; Yelnik 2008).
In 10 of the 99 studies, the time since stroke was longer than 12
months (Baer 2007; Chen 2006; Dean 1997; Dean 2000; Dean
2006;Hui-Chan 2009;Kim 2011;Kim 2012;Mudge 2009;Wade
1992).
The time since stroke was not stated in 28 of the 99 studies (Aksu
2001; Behrman 2011; Carlson 2006; Chu 2003; Fang 2003; Fang
2004 old; Fang 2004 young; Green 2002; Langhammer 2000;
Langhammer 2007; Lennon 2006; Li 1999; Li 2003; Pan 2004;
Pang 2003; Pang 2006; Shin 2011; Stephenson 2004; Tang 2009;
Wang 2004a; Xie 2005; Xu 1999; Xue 2006; Yin 2003a; Zhang
1998; Zhang 2004; Zhao 2002; Zhao 2003).

Dose of intervention

The duration of the intervention period was 28 days or less in35
studies (Allison 2007; Baer 2007; Bale 2008; Blennerhassett 2004;
Brock 2005; Carlson 2006; Chen 2010; Dean 1997; Dean 2000;
Dean 2007; Fang 2003; Fang 2004 old; Fang 2004 young; Howe
2005; Hui-Chan 2009; Kim 2012; Lennon 2006; Liao 2006;
Liu 2003; Mudge 2009; Pang 2003; Pollock 1998; Shin 2011;
Stephenson 2004; Thaut 2007; Verma 2011; Wang 2004b; Wang
2005; Wellmon 1997; Xiao 2003; Xu 2003a; Xu 2003b; Yelnik
2008; Zhao 2003; Zhuang 2012); 12 weeks or less in 24 studies
(Chan 2006; Chen 2004; Chen 2006; Cooke 2006; Deng 2011;
Duncan 1998;Holmgren 2006;Huang 2003;Kim 2011;Kwakkel
2008; Li 1999; McClellan 2004; Mudie 2002; Ni 1997; Salbach
2004; Tang 2009; Verheyden 2006; Wang 2004a; Wei 1998; Xu
1999; Xu 2004; Xue 2006; Yan 2002; Zhao 2002); between 12
weeks and six months in 16 studies (Bai 2008; Behrman 2011;
Duncan 2003; Green 2002; Hou 2006; Hu 2007 haem; Hu
2007 isch; Jiang 2006; Kwakkel 2002; Pang 2006; Torres-Arreola
2009; Wang 2006; Wu 2006; Xie 2005; Zhang 2004; Zhu 2004b)
and over six months in three studies (Chu 2003; Dean 2006;
Langhammer 2007). The intervention period was unclear in 21
of the 99 studies (Aksu 2001; Fan 2006; Ge 2003; Gelber 1995;
Jing 2006; Langhammer 2000; Li 2003; Li 2005; Lincoln 2003;
Pan 2004; Qian 2004; Qian 2005; Richards 1993; Wade 1992;
Xie 2003; Yin 2003a; Zhang 1998; Zhu 2001; Zhu 2006; Zhu
2007 isch; Zhu 2007 haem).
The frequency of intervention was more than once per day in
22 studies (Blennerhassett 2004; Carlson 2006; Fan 2006; Hou
2006;Jiang 2006;Kim 2012;Li 1999;Liu 2003;McClellan 2004;
Ni 1997; Pan 2004; Pang 2003; Wang 2004a; Wellmon 1997;
Xie 2003; Xie 2005; Xu 1999; Xue 2006; Yan 2002; Zhu 2004b;
Zhu 2007 isch; Zhu 2007 haem); once per day for �ve to seven
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One active intervention versus another active interventio n

Of the 23 studies included in this review that compared two dif-
ferent active interventions, 13 included data suitable for inclusion
in meta-analysis. These were 'immediate outcome' data relating
to independence in ADL for seven studies; motor function for
eight studies; balance for four studies and gait velocity for seven
studies. Four of these studies reported length of stay. 'Persisting
outcome' data were available relating to independence in ADL for
two studies; motor function for no studies; balance for no studies
and gait velocity for two studies. (SeeTable 6for further details.)
Data from three studies comparing one active intervention with
another active intervention (Chen 2006; Cooke 2006; Jing 2006)
were available but were not included in meta-analyses, as the two
active treatment groups were classi�ed as including similar treat-
ment components.

Excluded studies

Studies listed in theCharacteristics of excluded studiestable were
limited to those for which discussions were required between re-
view authors to reach consensus. Thirty-nine studies are listed;
we considered a further 147 as full papers but excluded them, as
we agreed that they clearly did not meet the inclusion criteria.
We needed to look at full papers because insuf�cient details were

provided in the abstracts; the main reasons for excluding studies
at this stage were that they were not randomised controlled trials
(RCTs) or that they investigated a single speci�c treatment (such
as electrical stimulation or treadmill training).

Risk of bias in included studies

Details of the methodological quality of the studies are provided in
Characteristics of included studies, and risk of bias is summarised
in Figure 3andFigure 4. We assessed only 40 of the 99 studies to
have low risk of bias for sequence generation; 29 of 99 for allocation
concealment and 51 of 99 for blinding of outcome assessor. Poor
reporting led to our assigning 'unclear' risk of bias in most cases,
with 56 of 99, 59 of 99 and 39 of 99 studies having unclear
risk of bias for sequence generation, allocation concealment and
blinding of outcome assessor, respectively. We assessed a larger
proportion (72 of 99) to have low risk of bias for being 'free
of systematic differences in baseline characteristics of groups,' as
this information could generally be determined from tables of
characteristics of participants. When no systematic differencesin
baseline characteristics of groups were noted, there was no need
for study authors to adjust for baseline characteristics; thiswas also
therefore assessed to show low risk of bias for a similar number of
studies.

Figure 3. Risk of bias graph: review authors' judgements abo ut each risk of bias item presented as
percentages across all included studies.
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Figure 4. Risk of bias summary: review authors' judgements a bout each risk of bias item for each included
study.
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Effects of interventions

See:Summary of �ndings for the main comparisonSummary of
�ndings: intervention versus no treatment; Summary of �ndings
2 Summary of �ndings: intervention versus usual care or attention
control; Summary of �ndings 3Summary of �ndings: one active
intervention versus another active intervention
The results are described below under the comparisons carried
out for each of the explored outcomes (1. Independence in ADL
scale; 2. Motor function scale; 3. Balance; 4. Gait velocity and
5. Length of stay) for both immediate and persisting outcomes.
Table 12provides a summary of the analyses performed, stating
the numbering of analyses;Table 13provides a summary of the
subgroup analyses performed, along with the numbering of sub-
group analyses.
(Section numbering corresponds to numbering of relevant anal-
yses. Four 'empty' forest plots are provided, for which no data
were available. These include the following: Analysis 5.1-Inter-
vention versus usual care; persisting outcomes-global dependency;
Analysis 5.3-Intervention versus usual care; persisting outcomes-
balance; Analysis 6.2-One intervention versus another; persisting
outcomes-functional independence and Analysis 6.3-One inter-
vention versus another; persisting outcomes-balance. Despite the
absence of data, these forest plots have been left, as this maintains
the consistency of numbering of the section headings and analyses,
which we believe aids the accessibility of this section.)

1. Comparison 1. Intervention versus no treatment,
immediate outcomes

1.1. Independence in ADL scale

We pooled data from 27 studies (3423 participants) in the analysis,
demonstrating that the intervention had a signi�cantly bene�cial
effect compared with no intervention (SMD 0.78, 95% CI 0.58 to
0.97). However, substantial heterogeneity was found (I2 = 85%).
Signi�cant differences were noted between the subgroups of dif-
ferent categories of treatment components (P value ˜ 0.00001).
For the subgroup of studies that combined functional task training
and musculoskeletal components (Analysis 1.1.2; nine studies,
967 participants) and for studies that combined functional task
training and neurophysiological and musculoskeletal components
(Analysis 1.1.6; 12 studies, 1838 participants), a signi�cant effect
of the intervention compared with no intervention was seen (SMD
0.97, 95% CI 0.67 to 1.27, I2 = 76%; and SMD 0.96, 95% CI
0.66 to 1.27, I2 = 86%, respectively). SeeAnalysis 1.1.

Sensitivity analysis: risk of bias

Removing studies judged to be at high risk of bias for at leastone
assessed quality of component led to our removingChu 2003,

Fang 2003, Fang 2004 old, Fang 2004 young, Hu 2007 haem,
Hu 2007 isch, Li 1999, Wu 2006, Xue 2006, Yin 2003aandZhu
2006. Data from the remaining 17 studies (2655 participants)
demonstrated a similar direction of effect (SMD 0.98, 95% CI
0.63 to 1.34, I2 = 94%); additionally, removing the studies for
which data had been estimated from reported ranges (Green 2002;
Zhu 2007 haem; Zhu 2007 isch) left data from 15 studies (2346
participants), demonstrating a similar direction of effect (SMD
1.07, 95% CI 0.66 to 1.47, I2 = 95%).
Removing all studies judged as having unclear or high risk of
bias for random sequence generation or allocation concealment
left only two studies (Green 2002; Wade 1992; 150 participants),
which showed no signi�cant bene�t of intervention versus no
treatment (SMD -0.06, 95% CI -0.30 to 0.19, I2 = 0%). (These
sensitivity analyses are not illustrated within forest plots.)

Subgroup analysis: time after stroke

A signi�cant difference between subgroups was noted according
to time post stroke (P value 0.003), with a suggestion of greater
effect in studies with participants who were within 30 days post
stroke. SeeAnalysis 7.1.

Subgroup analysis: study geographical location

Twenty-�ve (3173 participants) of the 27 studies were carried out
in China, and only two studies (250 participants) were carried
out in Europe (Green 2002; Wade 1992). A signi�cant difference
between these subgroups was noted (P value ˜ 0.00001). See
Analysis 7.2.

Subgroup analysis: dose of intervention

Eight studies (711 participants) provided the intervention more
than once per day; 11 studies (1027 participants) provided daily
intervention �ve to seven days per week for between 30 and 60
minutes; four studies provided a less frequent intervention than
this and the dose was not stated in another four studies (see
Table 10). When the studies in which the dose was not stated
were excluded (as it was not appropriate to include this group),
a signi�cant difference between subgroups was noted (P value ˜
0.00001) (analysis not shown). A signi�cant difference was also
seen between the subgroup of more than one intervention per
day and the subgroup receiving daily intervention (P value 0.02)
(analysis not shown). The effect size was greater in studies with
a greater dose of intervention, with an indication that a doseof
between 30 and 60 minutes once per day for �ve to seven days a
week was bene�cial, but that more than once-daily intervention
may provide even greater bene�t. SeeAnalysis 7.3.
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A D D I T I O N A L S U M M A R Y O F F I N D I N G S [Explanation]

Physiotherapy intervention compared with usual care or attention control for recovery after stroke

Patient or population:adults with stroke
Intervention:physiotherapy intervention
Comparison:usual care or attention control

Outcomes Standardised mean dif-
ference
(95% CI)

No. of participants
(studies)

Quality of the evidence
(GRADE)

Comments

Independence in ADL
scales
Immediate outcome

0.04 (-0.27 to 0.35) 6 studies
260 participants

��� 

moderate

Independence in ADL
scales
Persisting outcome

No data

Motor function scales
Immediate outcome

0.42 (0.24 to 0.61) 13 studies
967 participants

��� 

moderate
Removing all studies that
were judged as unsure or
high risk of bias for ran-
dom sequence genera-
tion or allocation conceal-
ment left 7 studies (377
participants) demonstrat-
ing no significant effect
(SMD 0.17, 95% CI -0.04
to 0.38)

Motor function scales
Persisting outcome

-0.10 (-0.42 to 0.23) 3 studies
160 participants

�� 

low

Balance (Berg Balance
Scale)
Immediate outcome

0.31 (0.05 to 0.56) 5 studies
246 participants

��� 

moderate

Balance (Berg Balance
Scale)
Persisting outcome

No data

Gait velocity
Immediate outcome

0.46 (0.32 to 0.60) 14 studies
1126 participants

����
high

Sensitivity analysis: stud-
ies with attention control:
7 studies
251 participants
SMD 0.41 (0.51 to 0.67)

Gait velocity
Persisting outcome

0.38 (0.10 to 0.66) 5 studies
214 participants

��� 

moderate
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Length of stay MD -10.36 (-48.09 to 27.
36)

2 studies
105 participants

�� 

low

GRADE Working Group grades of evidence.
High quality:Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality:Further research is likely to have an important impact on our confidence in the estimate of effect and may change
the estimate.
Low quality:Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low quality:We are very uncertain about the estimate.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

One active intervention compared with another active intervention for recovery after stroke

Patient or population:adults with stroke
Intervention:A physiotherapy intervention containing functional task training, neurophysiological or musculoskeletal components
Comparison:A physiotherapy intervention that does not contain the same category of treatment components

Outcomes Standardised mean dif-
ference
(95% CI)

No. of participants
(studies)

Quality of the evidence
(GRADE)

Comments

3.1.1 Includes functional
training versus does not
include functional train-
ing
Independence in ADL
scales
Immediate outcomes

-0.03 (-0.37 to 0.32) 4 studies (186 partici-
pants)

�� 

low
Quality of evidence down-
graded from ` ` moderate''
to ` ` low'' because of the
relatively low number of
studies/participants

3.1.2 Includes neu-
rophysiological versus
does not include neuro-
physiological
Independence in ADL
scales
Immediate outcomes

-0.02 (-0.26 to 0.22) 7 studies (451 partici-
pants)

��� 

moderate
Evidence primarily relates
to interventions described
as Bobath

3.1.3 Includes muscu-
loskeletal versus does
not include muscu-
loskeletal
Independence in ADL
scales
Immediate outcomes

-0.12 (-0.58 to 0.34) 3 studies (103 partici-
pants)

�� 

low
Quality of evidence down-
graded from ` ` moderate''
to ` ` low'' because of the
relatively low number of
studies/participants
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3.2.1 Includes functional
training versus does not
include functional train-
ing
Motor function scales
Immediate outcomes

-0.16 (-0.59 to 0.28) 4 studies (188 partici-
pants)

�� 

low
Quality of evidence down-
graded from ` ` moderate''
to ` ` low'' because of the
relatively low number of
studies/participants

3.2.2 Includes neu-
rophysiological versus
does not include neuro-
physiological
Motor function scales
Immediate outcomes

0.17 (-0.05 to 0.39) 8 studies (506 partici-
pants)

��� 

moderate
Evidence primarily relates
to interventions described
as Bobath

3.2.3 Includes muscu-
loskeletal versus does
not include muscu-
loskeletal
Motor function scales
Immediate outcomes

-0.08 (-0.53 to 0.36) 4 studies (81 partici-
pants)

�� 

low
Quality of evidence down-
graded from ` ` moderate''
to ` ` low'' because of the
relatively low number of
studies/participants

GRADE Working Group grades of evidence.
High quality:Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality:Further research is likely to have an important impact on our confidence in the estimate of effect and may change
the estimate.
Low quality:Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low quality:We are very uncertain about the estimate.

D I S C U S S I O N

Summary of main results

Key �ndings

This review included 96 studies (10,401 participants) that ex-
plored the effects of different physical rehabilitation approaches.
More than half of the studies (50/99) were carried out in China.
Fifty-one studies compared a physiotherapy intervention with no
treatment; 42 of these studies were carried out in China. Twenty-
seven studies compared a physiotherapy intervention with usual
care or attention control. Twenty-four studies compared two dif-
ferent active physical rehabilitation approaches. Data were avail-
able for meta-analysis from 34 studies comparing intervention

with no treatment; 16 studies comparing intervention with usual
care or attention control and 14 studies comparing two different
active interventions. Key �ndings arising from meta-analyses were
as follows.

Intervention versus no treatment

1. Moderate-quality evidence showed a bene�cial effect of
physical rehabilitation on measures of independence in ADL and
motor function. This �nding was sustained at follow-up
assessments, although the size of the bene�t was reduced.
Quality of reporting of studies within this comparison was
generally poor, and risk of bias was frequently unclear for key
methodological criteria.

2. There was insuf�cient evidence to support conclusions
relating to the effect of physical rehabilitation on balance, gait
velocity or length of stay.
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review update, in particular, regarding (1) decisions around up-
dating the way of classifying rehabilitation approaches, andincor-
porating non-Western approaches, within the review, (2) devel-
opment of the classi�cation system and de�nitions of individual
treatment components, (3) selection of items for subgroup analysis
and (4) interpretation of the results and assessment of implications
for clinical practice and future research. All 13 members of the
stakeholder group made enthusiastic and effective contributions
to this review. These members included:

1. Carolyn Agnew, Lead Physiotherapist, Fife Rehabilitation
Service;

2. Mrs Caroline Arhard, BSc (Hons) Physiotherapy, Stroke
Specialist Physiotherapist in acute stroke, The Rehabilitation and
Assessment Directorate, NHS Greater Glasgow and Clyde;

3. Jacqueline Boyle, BSc (Hons), Physiotherapist;
4. Audrey Campbell, Stroke Rehabilitation Physiotherapist,

Douglas Grant Rehabilitation Centre, NHS Ayrshire and Arran;
5. Mrs Heather Goodare, MA (Oxon) Dip Couns (Brighton),

consumer peer reviewer for The Cochrane Collaboration, carer
for a stroke survivor;

6. Wendy Juner, Team Lead Physiotherapist, NHS Lothian;
7. Jill Skelly, Senior Physiotherapist, NHS Tayside;
8. Mark Smith, Grad Dip Phys, BSc (Hons), MPhil, MCSP;

Consultant Physiotherapist NHS Lothian; visiting lecturerat
Queen Margaret University, University of Glasgow and Robert
Gordon's University; member of the National Advisory

Committee for Stroke and the Scotland Committee of the Stroke
Association; and

9. A further �ve members who have chosen to remain
anonymous.

Previous versions of this review

1. Chest Heart and Stroke Scotland, for funding the STEP
project, which made the �rst version of this review possible.

2. The Big Lottery Fund for current funding of the STEP
project.

3. Brenda Thomas, Cochrane Stroke Group Trials Search Co-
ordinator, for help in writing the search strategy, running the
searches and obtaining some of the trials.

4. Lynsey Smyth, STEP, for help with obtaining trials and
tracking down references and authors.

5. The trialists who responded to emails and provided various
additional details about their studies: Cath Dean, John Green,
Stefan Hesse, Susan Hillier, Tracey Howe, Ayse Karaduman,
Nadina Lincoln, Nancy Mayo, Carol Richards, Nancy Salbach,
Judith Salter, Joni Stoker-Yates, Paulette van Vliet, Bob
Wellmon, Guo-rong Wei and Sharon Wood-Dauphinee.

6. Dr You Hong, who translated sections of Chinese trials.
7. Janet Carr and Roberta Shepherd, who sent us detailed

comments on the published protocol.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Aksu 2001

Methods Study design: RCT with three treatment groups
Method of randomisation: not stated (\Patients were randomly divided into three
groups")

Participants Number of participants: n = 20
Inclusion criteria: \patients, whose functional levels were similar, were included"

Interventions (1) Group 1 (n = 9)
\Four exercises ... were chosen from Bobath's neurodevelopmental approach"
The individual components delivered are listed inTable 3. Based on the individual
components, this intervention is categorised as a neurophysiological intervention
Length of intervention period: not stated
Number of sessions and length of individual sessions: not stated
Intervention provider: not stated
(2) Group 2 (n = 7)
\Six exercises ... were chosen from Bobath's neurodevelopmental approach"
The individual components delivered are listed inTable 3. Based on the individual
components, this intervention is categorised as a neurophysiological intervention
Length of intervention period: not stated
Number of sessions and length of individual sessions: not stated
Intervention provider: not stated
(3) Group 3 (n = 4)
\Eight exercises ... were chosen from Bobath's neurodevelopmental approach"
The individual components delivered are listed inTable 3. Based on the individual
components, this intervention is categorised as a neurophysiological intervention
Length of intervention period: not stated
Number of sessions and length of individual sessions: not stated
Intervention provider: not stated
This study is classi�ed as active intervention one (neurophysiological) versus active inter-
vention two (neurophysiological) versus active interventionthree (neurophysiological)
(Table 6)

Outcomes Other secondary outcome measures: Stroke Rehabilitation Assessment of Movement
(STREAM)
Time points when outcomes were assessed: \after the stroke inthe �rst week, motor
assessment was performed"

Notes Abstract only
No data available for analysis

Risk of bias

Bias Authors' judgement Support for judgement
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Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Acalha 2010 Design: unclear. (\Thirteen chronic stroke patients were divided into experimental group-EG (n = 7) and
control group-CG (n = 6).") Abstract only. Clari�cation of randomisation and intervention sought but not
obtained

de Paula Oliveira 2007Design: RCT. Abstract only. Clari�cation of intervention sought but not obtained. Study excluded because
of insuf�cient information available regarding intervention

Dean 2000a Repeated case study (n = 3); con�rmed by correspondence with the author

Dickstein 1986 Cohort design, not RCT: quasi-randomisation of participants(based on administrative procedures) to one
of 13 physiotherapists; however, each physiotherapist provided treatment interventions in a predetermined
(not randomised) order (�rst �ve participants received treatment A, next �ve participants treatment B,
next �ve participants treatment C); this study was therefore assessed to be a cohort design rather than a
randomised trial

Eng 2003 Repeated measures design; not RCT

English 2003 Alternating allocation, not RCT: \Patients admitted into a stroke unit during particular time periods were
allocated to either arm of the trial, e.g. weeks 1 to 6 to treatment group, weeks 7 to 12 to usual care and so
on"

Gong 2003 Design: unclear (further information required). Clari�cationof randomisation sought but not obtained

Gregson 2003 Design: single-centre, single-blind RCT. Clinical trial protocol only available. Results presented at a confer-
ence in July 2005. No publication intended as of 22 November 2011. Clari�cation of intervention sought
but not obtained. Study excluded because of insuf�cient information regarding intervention

Hesse 1998 Single-participant design

Inaba 1973 Compared three orthopaedic approaches; excluded from this version of the review; quasi-randomisation

Karaduman 2001 Study not randomised (con�rmed by correspondence with study author)

Khanna 2003 This study was never carried out (con�rmed by correspondence withstudy author)

Kim 2001 Speci�c strength training intervention (i.e. component, not approach)

Krutulyte 2003 Design: unclear (further information required). Clari�cationof randomisation sought but not obtained

Li 2004 Trial of a speci�c balance training intervention (i.e. component, not approach)

Lin 2004 Trial of timing of intervention (i.e. component, not approach)

Liu 2008 Quasi-randomised study
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(Continued)

Zhou 2003 Study not randomised (\Patients were divided into treatmentgroup (n = 50) and control group (n = 50).")

Zhu 2004a Quasi-randomised study

n: number of participants.
RCT: randomised controlled trial.

Characteristics of studies awaiting assessment [ordered by study ID]

Giraux 2008

Methods Design: multi-centre RCT

Participants Estimated enrolment: n = 240
Inclusion criteria: \(1) Patients must be aged between 18 to 75 years, with a �rst ischemic or hemorrhagic stroke at
least six months ago and no longer than two years ago, withouta subsequent stroke. It must have caused initially
complete hemiplegia of the right or left hemibody, but they must be able [to] walk alone with or without technical
assistance over a distance of at least 10m. They must be able to change direction too and (2) They must have a
functional ambulation classi�cation score between 4 and 6 during the inclusion"
Exclusion criteria: \(1) We will exclude patients with a neurological history other than a stroke, a psychiatric illness,
or an associated debilitating disease, (2) They must not have an associated cerebella syndrome or a clinical brainstem
attack and (3) We will refuse patients who are pregnant, who have not signed the written consent and who aren't
entitled to a social security scheme"

Interventions \(1) Active comparator: patients who continue physical therapy sessions during two months. Intervention: be-
havioural-two physical therapy sessions per week for two months"
\(2) No intervention: patients who stop physical therapy sessions during two months. Intervention: behavioural-
patients who stop two physical therapy sessions per week for two months"

Outcomes Primary outcome measures: average number of steps/d recordedover three days in an outpatient setting. To be
measured at day three and then six months later
Secondary outcome measures: Six-Minute Walking test, Wade's test, Rivermead Mobility Index score and Barthel
Index. These will be measured at day zero and at day 55

Notes Clari�cation of intervention sought but not obtained

Li 2000

Methods Design: \prospective RCT"

Participants \The interview group was targeted from 200 stroke patients who participated and were discharged from the prospective
randomised controlled trial between 1995 to 1997. All cases were con�rmed to be �rst onset by clinical and CT or
MRI diagnosis. This did not include less severe or very severecases"
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Characteristics of ongoing studies [ordered by study ID]

Cross 2009

Trial name or title The FeSTivaLS trial protocol: a randomised evaluation of theef�cacy of functional strength training on
enhancing walking and upper limb function later post stroke

Methods Randomised, observer-blind trial with embedded qualitative investigation of participants' views of functional
strength training

Participants \Participants (n = 58), six months to �ve years after stroke withdif�culty using their paretic upper and lower
limbs for everyday functional activity"

Interventions \All will be randomized to either: (1) functional strength training-upper limb or (2) functional strength
training-lower limb delivered in their own homes for fours days each week for six weeks. FST involves repetitive
progressive resisted exercise during goal directed functional activities. The therapist's main input is to provide
verbal prompting and feedback"

Outcomes \Measures will be undertaken before randomization (baseline), after the six-week intervention (outcome) and
six weeks thereafter (follow-up). Primary outcomes for clinical ef�cacy will be the Functional Ambulation
Categories (FAC) and the Action Research Arm Test (ARAT)"

Starting date Unclear

Contact information Dr Kathryn Mares, School of Allied Health Professions, University of East Anglia, Queen's Building, Norwich
Research Park, Norwich, NR4 7TJ, UK
E-mail: k.mares@uea.ac.uk

Notes The trial is registered on the Current Controlled Trials database (ISRCTN71632550).The full protocol has
also been published (see Mares et al (2013) (Cross 2009))

Kumaran 2010

Trial name or title Effectiveness and feasibility of a task and context-based exercise programme in stroke patients: a randomised
controlled trial

Methods Randomised, parallel-group, active-controlled trial

Participants \Total sample size = 202; sample size from India = 202"
Inclusion criteria: \(1) �rst stroke discharged from hospital;(2) ischemic stroke (3) aged between 30 years
and 65 years; (4) both sexes; (5) a minimum of three months post stroke duration; (6) the ability to ambulate
at least 5 meters with supervision or guarding; (7) the ability to understand instructions and follow simple
commands"
Exclusion criteria: \(1) patient with a present history of severe, uncontrolled, or unstable cardiac disease;
(2) other systemic disorders for which exercise is contraindicated; (3) terminally ill; (4) hearing and visually
challenged; (5) any other coexisting conditions that would interfere with outcome assessments or participation
in treatment regimens"

Interventions \Randomized controlled trial evaluating the effectiveness and feasibility of a task and context based exercise
program in stroke patients. patients in control will receive conventional physiotherapy exercises whereas
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D A T A A N D A N A L Y S E S

Comparison 1. Intervention versus no treatment: immediate outcomes

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Independence in ADL scales 28 3423 Std. Mean Difference (IV, Random, 95% CI) 0.78 [0.58, 0.97]
1.1 Functional task training 2 250 Std. Mean Difference (IV, Random, 95% CI) -0.06 [-0.30, 0.19]
1.2 Functional task training +

musculoskeletal
9 967 Std. Mean Difference (IV, Random, 95% CI) 0.97 [0.67, 1.27]

1.3 Neurophysiological 2 140 Std. Mean Difference (IV, Random, 95% CI) 0.79 [0.45, 1.14]
1.4 Neurophysiological +

musculoskeletal
1 128 Std. Mean Difference (IV, Random, 95% CI) 0.02 [-0.34, 0.37]

1.5 Functional training +
neurophysiological

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

1.6 Functional training
+ neurophysiological +
musculoskeletal

12 1838 Std. Mean Difference (IV, Random, 95% CI) 0.96 [0.66, 1.27]

1.7 Musculoskeletal 2 100 Std. Mean Difference (IV, Random, 95% CI) 0.06 [-0.34, 0.45]
2 Motor function scales 27 4558 Std. Mean Difference (IV, Random, 95% CI) 0.81 [0.58, 1.04]

2.1 Functional task training 2 250 Std. Mean Difference (IV, Random, 95% CI) 0.14 [-0.31, 0.58]
2.2 Functional task training +

musculoskeletal
10 2175 Std. Mean Difference (IV, Random, 95% CI) 1.13 [0.61, 1.66]

2.3 Neurophysiological 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
2.4 Neurophysiological +

musculoskeletal
1 128 Std. Mean Difference (IV, Random, 95% CI) 0.17 [-0.19, 0.52]

2.5 Functional training +
neurophysiological

1 68 Std. Mean Difference (IV, Random, 95% CI) 1.49 [0.95, 2.03]

2.6 Functional training
+ neurophysiological +
musculoskeletal

11 1837 Std. Mean Difference (IV, Random, 95% CI) 0.76 [0.54, 0.97]

2.7 Musculoskeletal 2 100 Std. Mean Difference (IV, Random, 95% CI) 0.22 [-0.21, 0.64]
3 Balance (Berg Balance Scale) 1 34 Std. Mean Difference (IV, Random, 95% CI) -0.04 [-0.71, 0.64]

3.1 Functional task training +
musculoskeletal

1 34 Std. Mean Difference (IV, Random, 95% CI) -0.04 [-0.71, 0.64]

3.2 Functional task training 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
3.3 Neurophysiological 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
3.4 Neurophysiological +

musculoskeletal
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.5 Functional training +
neurophysiological

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.6 Functional training
+ neurophysiological +
musculoskeletal

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.7 Musculoskeletal 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
4 Gait velocity 3 292 Std. Mean Difference (IV, Random, 95% CI) 0.05 [-0.18, 0.28]

4.1 Functional task training 3 292 Std. Mean Difference (IV, Random, 95% CI) 0.05 [-0.18, 0.28]
4.2 Functional task training +

musculoskeletal
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
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4.3 Neurophysiological 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
4.4 Neurophysiological +

musculoskeletal
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

4.5 Functional training +
neurophysiological

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

4.6 Functional training
+ neurophysiological +
musculoskeletal

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

4.7 Musculoskeletal 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
5 Length of stay 3 318 Mean Difference (IV, Random, 95% CI) -2.85 [-10.47, 4.76]

5.1 Functional task training 0 0 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
5.2 Functional task training +

musculoskeletal
3 318 Mean Difference (IV, Random, 95% CI) -2.85 [-10.47, 4.76]

5.3 Neurophysiological 0 0 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
5.4 Neurophysiological +

musculoskeletal
0 0 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

5.5 Functional training +
neurophysiological

0 0 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

5.6 Functional training
+ neurophysiological +
musculoskeletal

0 0 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

5.7 Musculoskeletal 0 0 Mean Difference (IV, Random, 95% CI) 0.0[0.0, 0.0]

Comparison 2. Intervention versus usual care or attention control: immediate outcomes

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Independence in ADL scales 6 260 Std. Mean Difference (IV, Random, 95% CI) 0.04 [-0.27, 0.35]
1.1 Functional task training 2 31 Std. Mean Difference (IV, Random, 95% CI) -0.39 [-1.16, 0.38]
1.2 Functional task training +

musculoskeletal
3 184 Std. Mean Difference (IV, Random, 95% CI) 0.15 [-0.41, 0.71]

1.3 Neurophysiological 2 25 Std. Mean Difference (IV, Random, 95% CI) -0.22 [-1.04, 0.61]
1.4 Neurophysiological +

musculoskeletal
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

1.5 Functional training +
neurophysiological

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

1.6 Functional training
+ neurophysiological +
musculoskeletal

1 20 Std. Mean Difference (IV, Random, 95% CI) 0.08 [-0.80, 0.96]

1.7 Musculoskeletal 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
2 Motor function scales 13 967 Std. Mean Difference (IV, Random, 95% CI) 0.42 [0.24, 0.61]

2.1 Functional task training 1 21 Std. Mean Difference (IV, Random, 95% CI) -0.34 [-1.21, 0.53]
2.2 Functional task training +

musculoskeletal
5 483 Std. Mean Difference (IV, Random, 95% CI) 0.24 [-0.01, 0.50]

2.3 Neurophysiological 2 90 Std. Mean Difference (IV, Random, 95% CI) 0.86 [0.42, 1.29]
2.4 Neurophysiological +

musculoskeletal
1 50 Std. Mean Difference (IV, Random, 95% CI) 0.65 [0.08, 1.22]
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2.5 Functional training +
neurophysiological

1 42 Std. Mean Difference (IV, Random, 95% CI) 1.09 [0.43, 1.74]

2.6 Functional training
+ neurophysiological +
musculoskeletal

4 281 Std. Mean Difference (IV, Random, 95% CI) 0.46 [0.21, 0.70]

2.7 Musculoskeletal 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
3 Balance (Berg Balance Scale) 5 246 Std. Mean Difference (IV, Random, 95% CI) 0.31 [0.05, 0.56]

3.1 Functional task training 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
3.2 Functional task training +

musculoskeletal
3 124 Std. Mean Difference (IV, Random, 95% CI) 0.31 [-0.04, 0.67]

3.3 Neurophysiological 1 10 Std. Mean Difference (IV, Random, 95% CI) 0.60 [-0.71, 1.91]
3.4 Neurophysiological +

musculoskeletal
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.5 Functional training +
neurophysiological

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.6 Functional training
+ neurophysiological +
musculoskeletal

2 112 Std. Mean Difference (IV, Random, 95% CI) 0.28 [-0.10, 0.65]

3.7 Musculoskeletal 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
4 Gait velocity 14 1126 Std. Mean Difference (IV, Random, 95% CI) 0.46 [0.32, 0.60]

4.1 Functional task training 2 30 Std. Mean Difference (IV, Random, 95% CI) 0.68 [-0.51, 1.86]
4.2 Functional task training +

musculoskeletal
9 865 Std. Mean Difference (IV, Random, 95% CI) 0.45 [0.25, 0.65]

4.3 Neurophysiological 1 10 Std. Mean Difference (IV, Random, 95% CI) -0.06 [-1.32, 1.21]
4.4 Neurophysiological +

musculoskeletal
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

4.5 Functional training +
neurophysiological

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

4.6 Functional training
+ neurophysiological +
musculoskeletal

3 221 Std. Mean Difference (IV, Random, 95% CI) 0.45 [0.17, 0.72]

4.7 Musculoskeletal 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
5 Length of stay 2 105 Mean Difference (IV, Random, 95% CI) -10.36 [-48.09, 27.

36]
5.1 Functional task training 0 0 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
5.2 Functional task training +

musculoskeletal
2 105 Mean Difference (IV, Random, 95% CI) -10.36 [-48.09, 27.

36]
5.3 Neurophysiological 0 0 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
5.4 Neurophysiological +

musculoskeletal
0 0 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

5.5 Functional training +
neurophysiological

0 0 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

5.6 Functional training
+ neurophysiological +
musculoskeletal

0 0 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

5.7 Musculoskeletal 0 0 Mean Difference (IV, Random, 95% CI) 0.0[0.0, 0.0]
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5.2 Includes
neurophysiological versus does
not include neurophysiological

3 141 Mean Difference (IV, Random, 95% CI) 11.36 [1.52, 21.19]

5.3 Includes musculoskeletal
versus does not include
musculoskeletal

2 88 Mean Difference (IV, Random, 95% CI) 8.71 [-12.92, 30.34]

Comparison 4. Intervention versus no treatment: persisting outcomes

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Independence in ADL scales 10 540 Std. Mean Difference (IV, Random, 95% CI) 0.58 [0.11, 1.04]
1.1 Functional task training 2 232 Std. Mean Difference (IV, Random, 95% CI) -0.07 [-0.33, 0.19]
1.2 Functional task training +

musculoskeletal
4 178 Std. Mean Difference (IV, Random, 95% CI) 1.13 [0.44, 1.82]

1.3 Neurophysiological 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
1.4 Neurophysiological +

musculoskeletal
1 26 Std. Mean Difference (IV, Random, 95% CI) 0.14 [-0.63, 0.91]

1.5 Functional training +
neurophysiological

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

1.6 Functional training
+ neurophysiological +
musculoskeletal

1 78 Std. Mean Difference (IV, Random, 95% CI) 1.02 [0.54, 1.49]

1.7 Musculoskeletal 2 26 Std. Mean Difference (IV, Random, 95% CI) 0.09 [-0.70, 0.89]
2 Motor function scales 10 1829 Std. Mean Difference (IV, Random, 95% CI) 1.06 [0.37, 1.75]

2.1 Functional task training 2 234 Std. Mean Difference (IV, Random, 95% CI) -0.07 [-0.33, 0.18]
2.2 Functional task training +

musculoskeletal
5 1543 Std. Mean Difference (IV, Random, 95% CI) 2.07 [0.99, 3.15]

2.3 Neurophysiological 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
2.4 Neurophysiological +

musculoskeletal
1 26 Std. Mean Difference (IV, Random, 95% CI) 0.10 [-0.67, 0.87]

2.5 Functional training +
neurophysiological

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

2.6 Functional training
+ neurophysiological +
musculoskeletal

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

2.7 Musculoskeletal 2 26 Std. Mean Difference (IV, Random, 95% CI) 0.07 [-0.91, 1.06]
3 Balance (Berg Balance Scale) 1 34 Std. Mean Difference (IV, Random, 95% CI) -0.03 [-0.70, 0.65]

3.1 Functional task training 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
3.2 Functional task training +

musculoskeletal
1 34 Std. Mean Difference (IV, Random, 95% CI) -0.03 [-0.70, 0.65]

3.3 Neurophysiological 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
3.4 Neurophysiological +

musculoskeletal
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.5 Functional training +
neurophysiological

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
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3.6 Functional training
+ neurophysiological +
musculoskeletal

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.7 Musculoskeletal 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
4 Gait velocity 3 271 Std. Mean Difference (IV, Random, 95% CI) -0.06 [-0.29, 0.18]

4.1 Functional task training 3 271 Std. Mean Difference (IV, Random, 95% CI) -0.06 [-0.29, 0.18]
4.2 Functional task training +

musculoskeletal
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

4.3 Neurophysiological 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
4.4 Neurophysiological +

musculoskeletal
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

4.5 Functional training +
neurophysiological

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

4.6 Functional training
+ neurophysiological +
musculoskeletal

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

4.7 Musculoskeletal 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

Comparison 5. Intervention versus usual care or attention control: persisting outcomes

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Independence in ADL scales 0 0 Std. Mean Difference (IV, Random,95% CI) 0.0 [0.0, 0.0]
1.1 Functional task training 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
1.2 Functional task training +

musculoskeletal
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

1.3 Neurophysiological 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
1.4 Neurophysiological +

musculoskeletal
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

1.5 Functional training +
neurophysiological

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

1.6 Functional training
+ neurophysiological +
musculoskeletal

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

2 Motor function scales 3 160 Std. Mean Difference (IV, Random, 95% CI) -0.10 [-0.42, 0.23]
2.1 Functional task training 1 23 Std. Mean Difference (IV, Random, 95% CI) -0.16 [-0.99, 0.66]
2.2 Functional task training +

musculoskeletal
1 58 Std. Mean Difference (IV, Random, 95% CI) 0.0 [-0.52, 0.52]

2.3 Neurophysiological 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
2.4 Neurophysiological +

musculoskeletal
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

2.5 Functional training +
neurophysiological

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

2.6 Functional training
+ neurophysiological +
musculoskeletal

1 79 Std. Mean Difference (IV, Random, 95% CI) -0.16 [-0.65, 0.32]

3 Balance (Berg Balance Scale) 0 0 Std. Mean Difference (IV, Random,95% CI) 0.0 [0.0, 0.0]
3.1 Functional task training 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
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3.2 Functional task training +
musculoskeletal

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.3 Neurophysiological 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
3.4 Neurophysiological +

musculoskeletal
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.5 Functional training +
neurophysiological

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.6 Functional training
+ neurophysiological +
musculoskeletal

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

4 Gait velocity 5 214 Std. Mean Difference (IV, Random, 95% CI) 0.38 [0.10, 0.66]
4.1 Functional task training 1 9 Std. Mean Difference (IV, Random, 95% CI) 1.15 [-0.34, 2.65]
4.2 Functional task training +

musculoskeletal
3 96 Std. Mean Difference (IV, Random, 95% CI) 0.52 [0.11, 0.93]

4.3 Neurophysiological 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
4.4 Neurophysiological +

musculoskeletal
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

4.5 Functional training +
neurophysiological

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

4.6 Functional training
+ neurophysiological +
musculoskeletal

1 109 Std. Mean Difference (IV, Random, 95% CI) 0.19 [-0.21, 0.58]

Comparison 6. One active intervention versus another active intervention: persisting outcomes

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Independence in ADL scales 2 Std. Mean Difference (IV, Random, 95% CI) Subtotals only
1.1 Includes functional

training versus does not include
functional training

1 30 Std. Mean Difference (IV, Random, 95% CI) 1.33 [0.52, 2.13]

1.2 Includes
neurophysiological versus does
not include neurophysiological

2 57 Std. Mean Difference (IV, Random, 95% CI) -0.95 [-1.67, -0.22]

1.3 Includes musculoskeletal
versus does not include
musculoskeletal

1 27 Std. Mean Difference (IV, Random, 95% CI) 0.58 [-0.19, 1.36]

2 Motor function scales 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
2.1 Includes functional

training versus does not include
functional training

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

2.2 Includes
neurophysiological versus does
not include neurophysiological

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

2.3 Includes musculoskeletal
versus does not include
musculoskeletal

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3 Balance (Berg Balance Scale) 0 0 Std. Mean Difference (IV, Random,95% CI) 0.0 [0.0, 0.0]
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3.1 Includes functional
training versus does not include
functional training

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.2 Includes
neurophysiological versus does
not include neurophysiological

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.3 Includes musculoskeletal
versus does not include
musculoskeletal

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

4 Gait velocity 2 Std. Mean Difference (IV, Random, 95% CI) Subtotals only
4.1 Includes functional

training versus does not include
functional training

1 30 Std. Mean Difference (IV, Random, 95% CI) 1.14 [0.36, 1.92]

4.2 Includes
neurophysiological versus does
not include neurophysiological

2 44 Std. Mean Difference (IV, Random, 95% CI) -0.82 [-1.60, -0.05]

4.3 Includes musculoskeletal
versus does not include
musculoskeletal

1 14 Std. Mean Difference (IV, Random, 95% CI) 0.33 [-0.74, 1.40]

Comparison 7. Subgroups. Intervention versus no treatment: immediateoutcome: independence in ADL

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Time after stroke 28 3423 Std. Mean Difference (IV, Random, 95% CI) 0.78 [0.58, 0.97]
1.1 ˜ 30 days post stroke 13 1195 Std. Mean Difference (IV, Random, 95% CI) 0.86 [0.61, 1.11]
1.2 ˜ 3 months post stroke 1 70 Std. Mean Difference (IV, Random, 95% CI) 0.27 [-0.20, 0.74]
1.3 ˜ 1 year post stroke 0 0 Std. Mean Difference (IV, Random, 95%CI) 0.0 [0.0, 0.0]
1.4 œ 1 year post stroke 3 295 Std. Mean Difference (IV, Random, 95% CI) 0.12 [-0.29, 0.53]
1.5 Time not stated 11 1863 Std. Mean Difference (IV, Random, 95% CI) 0.89 [0.56, 1.22]

2 Study geographical location 28 3423 Std. Mean Difference (IV, Random, 95% CI) 0.78 [0.58, 0.97]
2.1 Europe 2 250 Std. Mean Difference (IV, Random, 95% CI) -0.06 [-0.30, 0.19]
2.2 Australia 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
2.3 Asia: China 26 3173 Std. Mean Difference (IV, Random, 95% CI) 0.85 [0.66, 1.04]
2.4 Asia: other 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0[0.0, 0.0]
2.5 North America 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3 Dose of intervention 28 3423 Std. Mean Difference (IV, Random, 95% CI) 0.78 [0.58, 0.97]
3.1 œ once/d, with total of 60

to 120 minutes
8 711 Std. Mean Difference (IV, Random, 95% CI) 1.23 [1.01, 1.45]

3.2 Once/d, 5 to 7×/wk, for
30 to 60 minutes

12 1027 Std. Mean Difference (IV, Random, 95% CI) 0.77 [0.46, 1.08]

3.3 2×/wk 2 173 Std. Mean Difference (IV, Random, 95% CI) 0.32 [-0.35, 0.98]
3.4 1 to 11 visits (to assess/give

exercises for self practice)
2 250 Std. Mean Difference (IV, Random, 95% CI) -0.06 [-0.30, 0.19]

3.5 Dose not stated 4 1262 Std. Mean Difference (IV, Random, 95% CI) 0.62 [0.31, 0.92]
4 Provider of intervention 28 3423 Std. Mean Difference (IV, Random, 95% CI) 0.78 [0.58, 0.97]

4.1 Physiotherapist 2 250 Std. Mean Difference (IV, Random, 95% CI) -0.06 [-0.30, 0.19]
4.2 Therapist 5 1158 Std. Mean Difference (IV, Random, 95% CI) 0.79 [0.32, 1.26]
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4.3 Therapist + family 6 429 Std. Mean Difference (IV, Random, 95% CI) 0.83 [0.47, 1.20]
4.4 Nurse 2 128 Std. Mean Difference (IV, Random, 95% CI) 0.93 [-0.39, 2.24]
4.5 Not stated 13 1458 Std. Mean Difference (IV, Random, 95% CI) 0.87 [0.59, 1.15]

5 Treatment components included 28 Std. Mean Difference (IV, Random, 95% CI) Subtotals only
5.1 Contains functional

training
23 3055 Std. Mean Difference (IV, Random, 95% CI) 0.87 [0.66, 1.08]

5.2 Contains
neurophysiological

15 2106 Std. Mean Difference (IV, Random, 95% CI) 0.87 [0.61, 1.14]

5.3 Contains musculoskeletal 24 3033 Std. Mean Difference (IV, Random, 95% CI) 0.85 [0.65, 1.05]

Comparison 8. Subgroups. Intervention versus attention control or usualcare: immediate outcome: independence
in ADL

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Time after stroke 6 260 Std. Mean Difference (IV, Random, 95% CI) 0.04 [-0.27, 0.35]
1.1 ˜ 30 days post stroke 2 129 Std. Mean Difference (IV, Random, 95% CI) 0.42 [0.07, 0.77]
1.2 ˜ 3 months post stroke 3 66 Std. Mean Difference (IV, Random, 95% CI) -0.20 [-0.71, 0.31]
1.3 ˜ 1 year post stroke 0 0 Std. Mean Difference (IV, Random, 95%CI) 0.0 [0.0, 0.0]
1.4 œ 1 year post stroke 0 0 Std. Mean Difference (IV, Random, 95%CI) 0.0 [0.0, 0.0]
1.5 Time not stated 1 65 Std. Mean Difference (IV, Random, 95% CI) -0.19 [-0.68, 0.30]

2 Study geographical location 6 260 Std. Mean Difference (IV, Fixed, 95% CI) 0.11 [-0.14, 0.36]
2.1 Europe 2 81 Std. Mean Difference (IV, Fixed, 95% CI) -0.17 [-0.62, 0.27]
2.2 Australia 1 30 Std. Mean Difference (IV, Fixed, 95% CI) -0.47 [-1.24, 0.31]
2.3 Asia: China 1 106 Std. Mean Difference (IV, Fixed, 95% CI) 0.53 [0.14, 0.92]
2.4 Asia: other 0 0 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
2.5 North America 2 43 Std. Mean Difference (IV, Fixed, 95% CI) -0.02 [-0.63, 0.60]

3 Dose of intervention 6 260 Std. Mean Difference (IV, Random, 95% CI) 0.04 [-0.27, 0.35]
3.1 œ once/d, with total of 60

to 120 minutes
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.2 Once/d, 5 to 7×/wk, for
30 to 60 minutes

2 46 Std. Mean Difference (IV, Random, 95% CI) -0.34 [-0.96, 0.29]

3.3 2 to 3×/wk 2 85 Std. Mean Difference (IV, Random, 95% CI) -0.13 [-0.55, 0.30]
3.4 1 to 11 visits (to assess/

give exercises for self practice)
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.5 Dose not stated 2 129 Std. Mean Difference (IV, Random, 95% CI) 0.42 [0.07, 0.77]
4 Provider of intervention 6 260 Std. Mean Difference (IV, Random, 95% CI) 0.04 [-0.27, 0.35]

4.1 Physiotherapist 4 124 Std. Mean Difference (IV, Random, 95% CI) -0.12 [-0.48, 0.24]
4.2 Bobath-trained

physiotherapist
1 30 Std. Mean Difference (IV, Random, 95% CI) -0.47 [-1.24, 0.31]

4.3 Not stated 1 106 Std. Mean Difference (IV, Random, 95% CI) 0.53 [0.14, 0.92]
5 Treatment components included 6 Std. Mean Difference (IV, Fixed, 95% CI) Subtotals only

5.1 Contains functional
training

6 244 Std. Mean Difference (IV, Fixed, 95% CI) 0.12 [-0.14, 0.37]

5.2 Contains
neurophysiological

3 54 Std. Mean Difference (IV, Fixed, 95% CI) -0.11 [-0.64, 0.43]

5.3 Contains musculoskeletal 4 208 Std. Mean Difference (IV, Fixed, 95% CI) 0.21 [-0.07, 0.48]
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Comparison 9. Subgroups. Intervention versus no treatment: immediateoutcome: motor function

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Time after stroke 27 4558 Std. Mean Difference (IV, Random, 95% CI) 0.81 [0.58, 1.04]
1.1 ˜ 30 days post stroke 15 2635 Std. Mean Difference (IV, Random, 95% CI) 0.68 [0.47, 0.89]
1.2 ˜ 3 months post stroke 1 70 Std. Mean Difference (IV, Random, 95% CI) 0.32 [-0.15, 0.79]
1.3 ˜ 1 year post stroke 0 0 Std. Mean Difference (IV, Random, 95%CI) 0.0 [0.0, 0.0]
1.4 œ 1 year post stroke 2 250 Std. Mean Difference (IV, Random, 95% CI) 0.14 [-0.31, 0.58]
1.5 Time not stated 9 1603 Std. Mean Difference (IV, Random, 95% CI) 1.26 [0.65, 1.88]

2 Study geographical location 27 4558 Std. Mean Difference (IV, Random, 95% CI) 0.81 [0.58, 1.04]
2.1 Europe 2 250 Std. Mean Difference (IV, Random, 95% CI) 0.14 [-0.31, 0.58]
2.2 Australia 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
2.3 Asia: China 25 4308 Std. Mean Difference (IV, Random, 95% CI) 0.87 [0.63, 1.10]
2.4 Asia: other 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0[0.0, 0.0]
2.5 North America 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3 Dose of intervention 27 4558 Std. Mean Difference (IV, Random, 95% CI) 0.81 [0.58, 1.04]
3.1 œ once/d, with total of 60

to 120 minutes
4 434 Std. Mean Difference (IV, Random, 95% CI) 1.31 [0.98, 1.64]

3.2 Once/d, 5 to 7×/wk, for
30 to 60 minutes

13 1084 Std. Mean Difference (IV, Random, 95% CI) 0.89 [0.35, 1.44]

3.3 2×/wk 3 289 Std. Mean Difference (IV, Random, 95% CI) 0.80 [0.08, 1.52]
3.4 1 to 11 visits (to assess/give

exercises for self practice)
2 250 Std. Mean Difference (IV, Random, 95% CI) 0.14 [-0.31, 0.58]

3.5 Dose not stated 5 2501 Std. Mean Difference (IV, Random, 95% CI) 0.52 [0.32, 0.71]
4 Provider of intervention 27 4558 Std. Mean Difference (IV, Random, 95% CI) 0.81 [0.58, 1.04]

4.1 Physiotherapist 2 250 Std. Mean Difference (IV, Random, 95% CI) 0.14 [-0.31, 0.58]
4.2 Therapist 7 1356 Std. Mean Difference (IV, Random, 95% CI) 0.74 [0.45, 1.03]
4.3 Therapist + family 2 152 Std. Mean Difference (IV, Random, 95% CI) 1.13 [0.78, 1.47]
4.4 Nurse 3 308 Std. Mean Difference (IV, Random, 95% CI) 2.08 [-0.27, 4.43]
4.5 Not stated 13 2492 Std. Mean Difference (IV, Random, 95% CI) 0.65 [0.43, 0.87]

5 Treatment components included 27 Std. Mean Difference (IV, Random, 95% CI) Subtotals only
5.1 Contains functional

training
24 4330 Std. Mean Difference (IV, Random, 95% CI) 0.88 [0.64, 1.13]

5.2 Contains
neurophysiological

13 2033 Std. Mean Difference (IV, Random, 95% CI) 0.76 [0.54, 0.98]

5.3 Contains musculoskeletal 24 4240 Std. Mean Difference (IV, Random, 95% CI) 0.84 [0.60, 1.08]

Comparison 10. Subgroups. Intervention versus attention control or usual care: immediate outcome: motor
function

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Time after stroke 13 967 Std. Mean Difference (IV, Random, 95% CI) 0.42 [0.24, 0.61]
1.1 ˜ 30 days post stroke 3 171 Std. Mean Difference (IV, Random, 95% CI) 0.60 [0.29, 0.91]
1.2 ˜ 3 months post stroke 4 291 Std. Mean Difference (IV, Random, 95% CI) 0.52 [0.23, 0.82]
1.3 ˜ 1 year post stroke 3 313 Std. Mean Difference (IV, Random, 95% CI) 0.35 [-0.04, 0.74]
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1.4 œ 1 year post stroke 1 58 Std. Mean Difference (IV, Random, 95% CI) 0.0 [-0.52, 0.52]
1.5 Time not stated 2 134 Std. Mean Difference (IV, Random, 95% CI) 0.26 [-0.61, 1.13]

2 Study geographical location 13 967 Std. Mean Difference (IV, Fixed, 95% CI) 0.42 [0.29, 0.55]
2.1 Europe 3 405 Std. Mean Difference (IV, Fixed, 95% CI) 0.26 [0.06, 0.46]
2.2 Australia 2 79 Std. Mean Difference (IV, Fixed, 95% CI) -0.09 [-0.53, 0.36]
2.3 Asia: China 5 348 Std. Mean Difference (IV, Fixed, 95% CI) 0.72 [0.50, 0.94]
2.4 Asia: other 0 0 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
2.5 North America 3 135 Std. Mean Difference (IV, Fixed, 95% CI) 0.45 [0.10, 0.79]

3 Dose of intervention 13 967 Std. Mean Difference (IV, Random, 95% CI) 0.42 [0.24, 0.61]
3.1 œ once/d, with total of 60

to 120 minutes
0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.2 Once/d, 5 to 7×/wk, for
30 to 60 minutes

4 242 Std. Mean Difference (IV, Random, 95% CI) 0.83 [0.57, 1.09]

3.3 3 to 4×/wk 4 269 Std. Mean Difference (IV, Random, 95% CI) 0.29 [0.04, 0.53]
3.4 2×/wk 3 327 Std. Mean Difference (IV, Random, 95% CI) 0.05 [-0.44, 0.53]
3.5 Dose not stated 2 129 Std. Mean Difference (IV, Random, 95% CI) 0.46 [0.11, 0.82]

4 Provider of intervention 13 967 Std. Mean Difference (IV, Random, 95% CI) 0.42 [0.24, 0.61]
4.1 Physiotherapist 8 619 Std. Mean Difference (IV, Random, 95% CI) 0.25 [0.09, 0.42]
4.2 Therapist 2 112 Std. Mean Difference (IV, Random, 95% CI) 0.84 [0.45, 1.23]
4.3 Nurse 1 50 Std. Mean Difference (IV, Random, 95% CI) 0.65 [0.08, 1.22]
4.4 Not stated 2 186 Std. Mean Difference (IV, Random, 95% CI) 0.69 [0.25, 1.14]

5 Treatment components included 13 Std. Mean Difference (IV, Random, 95% CI) Subtotals only
5.1 Contains functional

training
11 827 Std. Mean Difference (IV, Random, 95% CI) 0.36 [0.16, 0.55]

5.2 Contains
neurophysiological

8 467 Std. Mean Difference (IV, Random, 95% CI) 0.61 [0.40, 0.81]

5.3 Contains musculoskeletal 10 818 Std. Mean Difference (IV, Random, 95% CI) 0.36 [0.20, 0.52]

Comparison 11. Subgroups. One active intervention versus another active intervention: immediate outcomes:
independence in ADL

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Functional task training
components

4 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Described as motor
relearning programme

2 152 Std. Mean Difference (IV, Random, 95% CI) 0.05 [-0.50, 0.60]

1.2 One functional treatment
component

1 15 Std. Mean Difference (IV, Random, 95% CI) 0.15 [-0.88, 1.19]

1.3 œ 1 functional treatment
component

1 19 Std. Mean Difference (IV, Random, 95% CI) -0.46 [-1.38, 0.45]

2 Neurophysiological components 6 Std. Mean Difference (IV, Random, 95% CI) Subtotals only
2.1 Described as Bobath 5 325 Std. Mean Difference (IV, Random, 95% CI) -0.07 [-0.41, 0.26]
2.2 Describes interventions

that may be Bobath
2 46 Std. Mean Difference (IV, Random, 95% CI) 0.05 [-0.66, 0.76]

2.3 Proprioceptive
neuromuscular facilitation
(PNF)

1 61 Std. Mean Difference (IV, Random, 95% CI) -0.42 [-0.92, 0.09]
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2.4 Sensorimotor facilitation 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
3 Musculoskeletal components 3 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

3.1 Active movement +
muscle strengthening

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.2 Active and active-assisted
movement

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.3 Muscle strengthening 2 42 Std. Mean Difference (IV, Random, 95% CI) 0.23 [-0.39, 0.84]
3.4 Passive only 1 61 Std. Mean Difference (IV, Random, 95% CI) -0.42 [-0.92, 0.09]

Comparison 12. Subgroups. One active intervention versus another active intervention: immediate outcomes:
motor function

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Functional task training
components

4 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Described as motor
relearning programme

2 152 Std. Mean Difference (IV, Random, 95% CI) -0.08 [-0.75, 0.60]

1.2 One functional treatment
component

1 15 Std. Mean Difference (IV, Random, 95% CI) 0.12 [-0.91, 1.16]

1.3 œ 1 functional treatment
component

1 21 Std. Mean Difference (IV, Random, 95% CI) -0.64 [-1.52, 0.24]

2 Neurophysiological components 8 Std. Mean Difference (IV, Random, 95% CI) Subtotals only
2.1 Described as Bobath 6 383 Std. Mean Difference (IV, Random, 95% CI) 0.13 [-0.10, 0.36]
2.2 Describes interventions

that may be Bobath
4 162 Std. Mean Difference (IV, Random, 95% CI) 0.27 [-0.12, 0.66]

2.3 Proprioceptive
neuromuscular facilitation
(PNF)

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

2.4 Sensorimotor facilitation 1 18 Std. Mean Difference (IV, Random, 95% CI) -0.04 [-0.97, 0.88]
3 Musculoskeletal components 4 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

3.1 Active movement +
muscle strengthening

1 21 Std. Mean Difference (IV, Random, 95% CI) -0.64 [-1.52, 0.24]

3.2 Active and active-assisted
movement

0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3.3 Muscle strengthening 3 60 Std. Mean Difference (IV, Random, 95% CI) 0.10 [-0.41, 0.62]
3.4 Passive only 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
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(: : : Continued)

Study or subgroup Intervention No treatment

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Fang 2003 50 19.73 (10.03) 78 18.05 (9.92) 3.8 % 0.17 [ -0.19, 0.52 ]

Subtotal (95% CI) 50 78 3.8 % 0.17 [ -0.19, 0.52 ]
Heterogeneity: not applicable

Test for overall effect: Z = 0.92 (P = 0.36)

5 Functional training + neurophysiological

Ni 1997 34 26.12 (6.26) 34 17.12 (5.7) 3.4 % 1.49 [ 0.95, 2.03 ]

Subtotal (95% CI) 34 34 3.4 % 1.49 [ 0.95, 2.03 ]
Heterogeneity: not applicable

Test for overall effect: Z = 5.39 (P ˜ 0.00001)

6 Functional training + neurophysiological + musculoskeletal

Chu 2003 30 21.47 (5.36) 28 13.29 (3.85) 3.2 % 1.72 [ 1.11, 2.33 ]

Huang 2003 25 72.12 (22.34) 25 49.12 (17.69) 3.2 % 1.12 [ 0.52, 1.72 ]

Li 1999 30 70.4 (28.4) 31 41.3 (28.6) 3.4 % 1.01 [ 0.47, 1.54 ]

Wu 2006 48 71.48 (23.28) 48 59.6 (26.89) 3.7 % 0.47 [ 0.06, 0.87 ]

Xu 2003b 92 21 (16) 88 18 (12) 3.9 % 0.21 [ -0.08, 0.50 ]

Xue 2006 78 72 (28) 72 43 (28) 3.8 % 1.03 [ 0.69, 1.37 ]

Yin 2003a (4) 30 3.68 (4.94) 15 2.43 (5.1) 3.2 % 0.25 [ -0.38, 0.87 ]

Yin 2003a (5) 30 4.19 (4.84) 14 2.43 (5.1) 3.1 % 0.35 [ -0.29, 0.99 ]

Zhang 1998 29 64.94 (20.67) 27 43.49 (14.57) 3.3 % 1.18 [ 0.60, 1.75 ]

Zhang 2004 439 92 (33) 463 67 (31) 4.1 % 0.78 [ 0.65, 0.92 ]

Zhu 2001 72 12.82 (5.31) 53 8.2 (5) 3.8 % 0.89 [ 0.51, 1.26 ]

Zhu 2006 35 22.84 (10.53) 35 19.36 (10.87) 3.6 % 0.32 [ -0.15, 0.79 ]

Subtotal (95% CI) 938 899 42.4 % 0.76 [ 0.54, 0.97 ]
Heterogeneity: Tau2 = 0.09; Chi2 = 39.57, df = 11 (P = 0.00004); I2 =72%

Test for overall effect: Z = 6.79 (P ˜ 0.00001)

7 Musculoskeletal

Fang 2004 old 24 21.13 (10.17) 32 16.97 (9.74) 3.4 % 0.41 [ -0.12, 0.95 ]

Fang 2004 young 21 18.14 (9.87) 23 18.35 (10.29) 3.3 % -0.02 [ -0.61, 0.57 ]

Subtotal (95% CI) 45 55 6.7 % 0.22 [ -0.21, 0.64 ]
Heterogeneity: Tau2 = 0.01; Chi2 = 1.14, df = 1 (P = 0.29); I2 =12%

Test for overall effect: Z = 1.00 (P = 0.32)

Total (95% CI) 2317 2241 100.0 % 0.81 [ 0.58, 1.04 ]
Heterogeneity: Tau2 = 0.32; Chi2 = 318.66, df = 27 (P˜0.00001); I2 =92%

Test for overall effect: Z = 7.02 (P ˜ 0.00001)

Test for subgroup differences: Chi2 = 29.20, df = 5 (P = 0.00), I2 =83%
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Study or subgroup Intervention No treatment

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Test for overall effect: not applicable

6 Functional training + neurophysiological + musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

7 Musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 15 19 100.0 % -0.04 [ -0.71, 0.64 ]
Heterogeneity: not applicable

Test for overall effect: Z = 0.10 (P = 0.92)

Test for subgroup differences: Not applicable

-4 -2 0 2 4

Favours no treatment Favours intervention

(1) SD calcuated from CI and p-value.
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Analysis 1.4. Comparison 1 Intervention versus no treatmen t: immediate outcomes, Outcome 4 Gait
velocity.

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 1 Intervention versus no treatment: immediateoutcomes

Outcome: 4 Gait velocity

Study or subgroup Intervention No treatment

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Functional task training

Green 2002 (1) 78 25.5 (12.6) 77 24.9 (13.8) 53.2 % 0.05 [ -0.27, 0.36 ]

Hui-Chan 2009 25 60.6 (29.7) 29 60.9 (24.8) 18.4 % -0.01 [ -0.55, 0.52 ]

Wade 1992 44 0.24 (0.38) 39 0.21 (0.26) 28.4 % 0.09 [ -0.34, 0.52 ]

Subtotal (95% CI) 147 145 100.0 % 0.05 [ -0.18, 0.28 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 0.08, df = 2 (P = 0.96); I2 =0.0%

Test for overall effect: Z = 0.41 (P = 0.68)

2 Functional task training + musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

3 Neurophysiological

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

4 Neurophysiological + musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

5 Functional training + neurophysiological

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

6 Functional training + neurophysiological + musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

7 Musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 147 145 100.0 % 0.05 [ -0.18, 0.28 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 0.08, df = 2 (P = 0.96); I2 =0.0%

Test for overall effect: Z = 0.41 (P = 0.68)

Test for subgroup differences: Not applicable

-4 -2 0 2 4

Favours no treatment Favours intervention

(1) Standard deviations estimated from range ((max - min range)/4)
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Study or subgroup Intervention No treatment
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 161 157 100.0 % -2.85 [ -10.47, 4.76 ]
Heterogeneity: Tau2 = 43.22; Chi2 = 48.71, df = 2 (P˜0.00001); I2 =96%

Test for overall effect: Z = 0.73 (P = 0.46)

Test for subgroup differences: Not applicable

-100 -50 0 50 100

Favours intervention Favours no treatment

Analysis 2.1. Comparison 2 Intervention versus usual care o r attention control: immediate outcomes,
Outcome 1 Independence in ADL scales.

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 2 Intervention versus usual care or attention control: immediate outcomes

Outcome: 1 Independence in ADL scales

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Functional task training

Mudie 2002 (1) 10 68.9 (21.5) 5 85 (20.73) 6.9 % -0.71 [ -1.83, 0.40 ]

Pollock 1998 11 9.64 (3.96) 5 10 (1.22) 7.6 % -0.10 [ -1.16, 0.96 ]

Subtotal (95% CI) 21 10 14.5 % -0.39 [ -1.16, 0.38 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 0.61, df = 1 (P = 0.43); I2 =0.0%

Test for overall effect: Z = 1.00 (P = 0.32)

2 Functional task training + musculoskeletal

Chen 2010 53 2.11 (0.7) 53 1.75 (0.65) 31.4 % 0.53 [ 0.14, 0.92 ]

Langhammer 2007 32 82.96 (26.4) 33 87.6 (21.5) 24.5 % -0.19 [ -0.68, 0.30 ]

Richards 1993 (2) 9 25.8 (14.8) 4 26.8 (18.5) 6.3 % -0.06 [ -1.24, 1.12 ]

Subtotal (95% CI) 94 90 62.2 % 0.15 [ -0.41, 0.71 ]
Heterogeneity: Tau2 = 0.14; Chi2 = 5.38, df = 2 (P = 0.07); I2 =63%

-4 -2 0 2 4

Favours control Favours intervention

(Continued: : : )
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Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Test for overall effect: Z = 0.53 (P = 0.60)

3 Neurophysiological

Mudie 2002 (3) 10 79.5 (22.11) 5 85 (20.73) 7.3 % -0.24 [ -1.32, 0.84 ]

Richards 1993 (4) 6 23.3 (16.6) 4 26.8 (18.5) 5.5 % -0.18 [ -1.45, 1.09 ]

Subtotal (95% CI) 16 9 12.8 % -0.22 [ -1.04, 0.61 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 0.00, df = 1 (P = 0.95); I2 =0.0%

Test for overall effect: Z = 0.51 (P = 0.61)

4 Neurophysiological + musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

5 Functional training + neurophysiological

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

6 Functional training + neurophysiological + musculoskeletal

Duncan 1998 10 96 (5.16) 10 95.56 (5.27) 10.5 % 0.08 [ -0.80, 0.96 ]

Subtotal (95% CI) 10 10 10.5 % 0.08 [ -0.80, 0.96 ]
Heterogeneity: not applicable

Test for overall effect: Z = 0.18 (P = 0.86)

7 Musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 141 119 100.0 % 0.04 [ -0.27, 0.35 ]
Heterogeneity: Tau2 = 0.04; Chi2 = 8.89, df = 7 (P = 0.26); I2 =21%

Test for overall effect: Z = 0.25 (P = 0.80)

Test for subgroup differences: Chi2 = 1.50, df = 3 (P = 0.68), I2 =0.0%

-4 -2 0 2 4

Favours control Favours intervention

(1) Intervention group 1 vs usual care. Control group shared.

(2) Intervention group 2 vs usual care.

(3) Intervention group 2 vs usual care. Control group shared.

(4) Intervention group 1 vs usual care.
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Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

6 Functional training + neurophysiological + musculoskeletal

Cooke 2006 (4) 36 37.7 (8.6) 16 34.6 (10.8) 6.3 % 0.33 [ -0.26, 0.92 ]

Cooke 2006 (5) 31 36.6 (10.4) 16 34.6 (10.8) 6.1 % 0.19 [ -0.42, 0.79 ]

Duncan 1998 10 26.1 (2.51) 10 22.6 (4.7) 3.2 % 0.89 [ -0.04, 1.82 ]

Duncan 2003 44 26.84 (3.7) 48 25.46 (3.5) 9.4 % 0.38 [ -0.03, 0.79 ]

Tang 2009 35 69.51 (10.93) 35 61.53 (11.62) 8.0 % 0.70 [ 0.22, 1.18 ]

Subtotal (95% CI) 156 125 33.1 % 0.46 [ 0.21, 0.70 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 2.88, df = 4 (P = 0.58); I2 =0.0%

Test for overall effect: Z = 3.67 (P = 0.00024)

7 Musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 512 455 100.0 % 0.42 [ 0.24, 0.61 ]
Heterogeneity: Tau2 = 0.05; Chi2 = 23.98, df = 14 (P = 0.05); I2 =42%

Test for overall effect: Z = 4.48 (P ˜ 0.00001)

Test for subgroup differences: Chi2 = 13.21, df = 5 (P = 0.02), I2 =62%

-4 -2 0 2 4

Favours control Favours intervention

(1) Standard deviation estimated from range ((max-min range)/4).

(2) Intervention group 1 vs usual care. Control participants shared.

(3) Intervention group 2 vs usual care. Control participants shared.

(4) Intervention 2 group vs usual care. Control participants shared.

(5) Intervention group 1 vs usual care. Control participants shared.
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Analysis 2.4. Comparison 2 Intervention versus usual care o r attention control: immediate outcomes,
Outcome 4 Gait velocity.

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 2 Intervention versus usual care or attention control: immediate outcomes

Outcome: 4 Gait velocity

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Functional task training

Dean 1997 10 3.38 (1.86) 8 2.94 (3.39) 2.2 % 0.16 [ -0.77, 1.09 ]

Dean 2007 6 1.11 (0.49) 6 0.49 (0.32) 1.1 % 1.38 [ 0.07, 2.70 ]

Subtotal (95% CI) 16 14 3.3 % 0.68 [ -0.51, 1.86 ]
Heterogeneity: Tau2 = 0.41; Chi2 = 2.21, df = 1 (P = 0.14); I2 =55%

Test for overall effect: Z = 1.12 (P = 0.26)

2 Functional task training + musculoskeletal

Behrman 2011 (1) 126 0.23 (0.2) 143 0.13 (0.14) 19.4 % 0.58 [ 0.34, 0.83 ]

Blennerhassett 2004 15 1.12 (0.28) 15 0.8 (0.34) 3.1 % 1.00 [ 0.23, 1.77 ]

Dean 2000 5 80.2 (42.8) 4 88.4 (52.2) 1.1 % -0.15 [ -1.47, 1.16 ]

Dean 2006 65 0.74 (0.39) 68 0.67 (0.37) 12.4 % 0.18 [ -0.16, 0.52 ]

Kim 2012 10 20.22 (10.69) 10 26.19 (11.09) 2.3 % -0.52 [ -1.42, 0.37 ]

Kwakkel 2008 125 1.1 (0.3) 117 0.89 (0.36) 18.1 % 0.63 [ 0.38, 0.89 ]

Mudge 2009 31 0.79 (0.28) 27 0.63 (0.25) 6.1 % 0.59 [ 0.06, 1.12 ]

Richards 1993 (2) 9 31.3 (19.8) 4 22.5 (14.6) 1.3 % 0.44 [ -0.75, 1.64 ]

Salbach 2004 44 0.78 (0.4) 47 0.64 (0.37) 9.2 % 0.36 [ -0.05, 0.78 ]

Subtotal (95% CI) 430 435 73.1 % 0.45 [ 0.25, 0.65 ]
Heterogeneity: Tau2 = 0.03; Chi2 = 12.95, df = 8 (P = 0.11); I2 =38%

Test for overall effect: Z = 4.43 (P ˜ 0.00001)

3 Neurophysiological

Richards 1993 (3) 6 21.8 (9) 4 22.5 (14.6) 1.2 % -0.06 [ -1.32, 1.21 ]

Subtotal (95% CI) 6 4 1.2 % -0.06 [ -1.32, 1.21 ]
Heterogeneity: not applicable

Test for overall effect: Z = 0.09 (P = 0.93)

4 Neurophysiological + musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

5 Functional training + neurophysiological

-4 -2 0 2 4

Favours control Favours intervention
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Analysis 2.5. Comparison 2 Intervention versus usual care o r attention control: immediate outcomes,
Outcome 5 Length of stay.

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 2 Intervention versus usual care or attention control: immediate outcomes

Outcome: 5 Length of stay

Study or subgroup Intervention Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Functional task training

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

2 Functional task training + musculoskeletal

Blennerhassett 2004 15 58.3 (30.1) 15 91.3 (53.6) 42.0 % -33.00 [ -64.11, -1.89 ]

Langhammer 2007 35 22 (13) 40 16 (10) 58.0 % 6.00 [ 0.69, 11.31 ]

Subtotal (95% CI) 50 55 100.0 % -10.36 [ -48.09, 27.36 ]
Heterogeneity: Tau2 = 630.87; Chi2 = 5.87, df = 1 (P = 0.02); I2 =83%

Test for overall effect: Z = 0.54 (P = 0.59)

3 Neurophysiological

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

4 Neurophysiological + musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

5 Functional training + neurophysiological

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

6 Functional training + neurophysiological + musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

7 Musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 50 55 100.0 % -10.36 [ -48.09, 27.36 ]
Heterogeneity: Tau2 = 630.87; Chi2 = 5.87, df = 1 (P = 0.02); I2 =83%

Test for overall effect: Z = 0.54 (P = 0.59)

Test for subgroup differences: Not applicable

-100 -50 0 50 100

Favours intervention Favours no treatment
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(1) intervention 2 vs intervention 1.

(2) Intervention 2 vs intervention 1.

(3) Intervention 1 vs intervention 2.

(4) Intervention 1 vs intervention 2.

(5) Intervention 1 vs intervention 2. SDs calcuated from SE.

(6) Intervention 1 vs intervention 2.

(7) Intervention 2 vs intervention 1.

(8) Intervention 1 vs intervention 2.

(9) Intervention 2 vs intervention 1.

(10) Intervention 2 vs intervention 1.

(11) Intervention 1 vs intervention 2.

(12) Intervention 2 vs intervention 1. SDs calculated from SE.

(13) intervention 2 vs intervention 1.

(14) Intervention 1 vs intervention 2.
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Analysis 3.2. Comparison 3 One active intervention versus a nother active intervention: immediate
outcomes, Outcome 2 Motor function scales.

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 3 One active intervention versus another active intervention: immediate outcomes

Outcome: 2 Motor function scales

Study or subgroup Category included

Category
not

included

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Includes functional training versus does not include functional training

Langhammer 2000 (1) 29 37 (12) 24 33 (15) 30.4 % 0.29 [ -0.25, 0.84 ]

Lincoln 2003 (2) 47 5 (5) 52 7 (5) 38.9 % -0.40 [ -0.80, 0.00 ]

Richards 1993 (3) 9 23.7 (6.7) 6 22.7 (9.2) 13.6 % 0.12 [ -0.91, 1.16 ]

Wang 2005 (4) 11 15.33 (4.59) 10 18.82 (5.84) 17.1 % -0.64 [ -1.52, 0.24 ]

Subtotal (95% CI) 96 92 100.0 % -0.16 [ -0.59, 0.28 ]
Heterogeneity: Tau2 = 0.09; Chi2 = 5.42, df = 3 (P = 0.14); I2 =45%

Test for overall effect: Z = 0.72 (P = 0.47)

2 Includes neurophysiological versus does not include neurophysiological

Bale 2008 (5) 10 3.1 (0.53) 8 3.13 (0.53) 5.0 % -0.04 [ -0.97, 0.88 ]

Gelber 1995 (6) 15 101.2 (14.2) 12 105.3 (15.9) 7.2 % -0.27 [ -1.03, 0.50 ]

Langhammer 2000 (7) 24 33 (15) 29 37 (12) 12.5 % -0.29 [ -0.84, 0.25 ]

Liao 2006 (8) 48 22.63 (8.42) 48 18.46 (8.94) 18.9 % 0.48 [ 0.07, 0.88 ]

Lincoln 2003 (9) 52 7 (5) 47 5 (5) 19.4 % 0.40 [ 0.00, 0.80 ]

Richards 1993 (10) 6 22.7 (9.2) 9 23.7 (6.7) 4.2 % -0.12 [ -1.16, 0.91 ]

Wang 2005 (11) 10 18.82 (5.84) 11 15.33 (4.59) 5.5 % 0.64 [ -0.24, 1.52 ]

Zhuang 2012 (12) 91 65.93 (22.48) 86 63.5 (24.45) 27.3 % 0.10 [ -0.19, 0.40 ]

Subtotal (95% CI) 256 250 100.0 % 0.17 [ -0.05, 0.39 ]
Heterogeneity: Tau2 = 0.02; Chi2 = 9.27, df = 7 (P = 0.23); I2 =24%

Test for overall effect: Z = 1.50 (P = 0.13)

3 Includes musculoskeletal versus does not include musculoskeletal

Bale 2008 (13) 8 3.125 (0.53) 10 3.1 (0.53) 22.7 % 0.04 [ -0.88, 0.97 ]

Gelber 1995 (14) 12 105.3 (15.9) 15 101.2 (14.2) 33.7 % 0.27 [ -0.50, 1.03 ]

Richards 1993 (15) 6 22.7 (9.2) 9 23.7 (6.7) 18.4 % -0.12 [ -1.16, 0.91 ]

Wang 2005 (16) 11 15.33 (4.59) 10 18.82 (5.84) 25.2 % -0.64 [ -1.52, 0.24 ]

Subtotal (95% CI) 37 44 100.0 % -0.08 [ -0.53, 0.36 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 2.42, df = 3 (P = 0.49); I2 =0.0%

Test for overall effect: Z = 0.37 (P = 0.71)

-4 -2 0 2 4

Favours not category Favours category
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Analysis 3.3. Comparison 3 One active intervention versus a nother active intervention: immediate
outcomes, Outcome 3 Balance (Berg Balance Scale).

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 3 One active intervention versus another active intervention: immediate outcomes

Outcome: 3 Balance (Berg Balance Scale)

Study or subgroup Category included

Category
not

included

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Includes functional training versus does not include functional training

Richards 1993 (1) 9 33.2 (18.2) 6 40 (16.1) 40.2 % -0.37 [ -1.41, 0.68 ]

Wang 2005 (2) 11 20.42 (4.64) 10 20.55 (12.2) 59.8 % -0.01 [ -0.87, 0.84 ]

Subtotal (95% CI) 20 16 100.0 % -0.16 [ -0.82, 0.51 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 0.26, df = 1 (P = 0.61); I2 =0.0%

Test for overall effect: Z = 0.46 (P = 0.64)

2 Includes neurophysiological versus does not include neurophysiological

Brock 2005 (3) 12 47.3 (4.6) 14 47.4 (5) 31.7 % -0.02 [ -0.79, 0.75 ]

Richards 1993 (4) 6 40 (16.1) 9 33.2 (18.2) 17.3 % 0.37 [ -0.68, 1.41 ]

Shin 2011 10 43.4 (8.5) 11 45.6 (7.5) 25.4 % -0.26 [ -1.13, 0.60 ]

Wang 2005 (5) 10 20.55 (12.2) 11 20.42 (4.64) 25.7 % 0.01 [ -0.84, 0.87 ]

Subtotal (95% CI) 38 45 100.0 % -0.01 [ -0.44, 0.43 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 0.84, df = 3 (P = 0.84); I2 =0.0%

Test for overall effect: Z = 0.03 (P = 0.98)

3 Includes musculoskeletal versus does not include musculoskeletal

Richards 1993 (6) 6 40 (16.1) 9 33.2 (18.2) 40.2 % 0.37 [ -0.68, 1.41 ]

Wang 2005 (7) 11 20.42 (4.64) 10 20.55 (12.2) 59.8 % -0.01 [ -0.87, 0.84 ]

Subtotal (95% CI) 17 19 100.0 % 0.14 [ -0.52, 0.80 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 0.31, df = 1 (P = 0.58); I2 =0.0%

Test for overall effect: Z = 0.41 (P = 0.68)

-4 -2 0 2 4

Favours not category Favours category

(1) Intervention 1 vs intervention 2.

(2) Intervention 2 vs intervention 1.

(3) intervention 1 vs intervention 2.

(4) Intervention 2 vs intervention 1.

(5) Intervention 1 vs intervention 2

(6) Intervention 1 vs intervention 2.

(7) Intervention 2 vs intervention 1.
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Analysis 3.5. Comparison 3 One active intervention versus a nother active intervention: immediate
outcomes, Outcome 5 Length of stay.

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 3 One active intervention versus another active intervention: immediate outcomes

Outcome: 5 Length of stay

Study or subgroup Category included

Category
not

included
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Includes functional training versus does not include functional training

Langhammer 2000 (1) 29 21 (10.5) 24 34 (17) 100.0 % -13.00 [ -20.80, -5.20 ]

Subtotal (95% CI) 29 24 100.0 % -13.00 [ -20.80, -5.20 ]
Heterogeneity: not applicable

Test for overall effect: Z = 3.27 (P = 0.0011)

2 Includes neurophysiological versus does not include neurophysiological

Gelber 1995 (2) 15 27.3 (8.2) 12 25.2 (12.6) 34.4 % 2.10 [ -6.15, 10.35 ]

Langhammer 2000 (3) 24 34 (17) 29 21 (10.5) 35.3 % 13.00 [ 5.20, 20.80 ]

Li 2005 (4) 30 45.27 (25.62) 31 25.29 (13.63) 30.2 % 19.98 [ 9.63, 30.33 ]

Subtotal (95% CI) 69 72 100.0 % 11.36 [ 1.52, 21.19 ]
Heterogeneity: Tau2 = 55.41; Chi2 = 7.60, df = 2 (P = 0.02); I2 =74%

Test for overall effect: Z = 2.26 (P = 0.024)

3 Includes musculoskeletal versus does not include musculoskeletal

Gelber 1995 (5) 12 25.2 (12.6) 15 27.3 (8.2) 51.0 % -2.10 [ -10.35, 6.15 ]

Li 2005 (6) 30 45.27 (25.62) 31 25.29 (13.63) 49.0 % 19.98 [ 9.63, 30.33 ]

Subtotal (95% CI) 42 46 100.0 % 8.71 [ -12.92, 30.34 ]
Heterogeneity: Tau2 = 220.97; Chi2 = 10.69, df = 1 (P = 0.001); I2 =91%

Test for overall effect: Z = 0.79 (P = 0.43)

-100 -50 0 50 100

Favours category Favours not category

(1) Intervention 2 vs intervention1.

(2) Intervention 1 vs intervention 2.

(3) Intervention 1 vs intervention 2.

(4) Intervention 2 vs intervention 1.

(5) Intervention 2 vs intervention 1.

(6) Intervention 1 vs intervention 2.
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Analysis 4.2. Comparison 4 Intervention versus no treatmen t: persisting outcomes, Outcome 2 Motor
function scales.

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 4 Intervention versus no treatment: persisting outcomes

Outcome: 2 Motor function scales

Study or subgroup Intervention No treatment

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Functional task training

Green 2002 (1) 74 10 (1.25) 74 10 (1.25) 10.9 % 0.0 [ -0.32, 0.32 ]

Wade 1992 47 12.1 (4.6) 39 13 (4) 10.7 % -0.21 [ -0.63, 0.22 ]

Subtotal (95% CI) 121 113 21.5 % -0.07 [ -0.33, 0.18 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 0.57, df = 1 (P = 0.45); I2 =0.0%

Test for overall effect: Z = 0.57 (P = 0.57)

2 Functional task training + musculoskeletal

Hu 2007 haem 177 80 (21) 168 55 (26) 11.0 % 1.06 [ 0.83, 1.28 ]

Hu 2007 isch 471 75 (23) 469 55 (26) 11.1 % 0.81 [ 0.68, 0.95 ]

Zhao 2002 100 74.8 (5.42) 80 44.9 (3.91) 10.0 % 6.19 [ 5.48, 6.90 ]

Zhu 2007 haem (2) 12 17.5 (3.75) 10 13 (4.75) 9.4 % 1.02 [ 0.12, 1.93 ]

Zhu 2007 isch (3) 28 19 (3.5) 28 13 (4.75) 10.3 % 1.42 [ 0.83, 2.01 ]

Subtotal (95% CI) 788 755 51.7 % 2.07 [ 0.99, 3.15 ]
Heterogeneity: Tau2 = 1.42; Chi2 = 214.62, df = 4 (P˜0.00001); I2 =98%

Test for overall effect: Z = 3.77 (P = 0.00017)

3 Neurophysiological

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

4 Neurophysiological + musculoskeletal

Fang 2003 12 26.86 (7.06) 14 26 (9.51) 9.8 % 0.10 [ -0.67, 0.87 ]

Subtotal (95% CI) 12 14 9.8 % 0.10 [ -0.67, 0.87 ]
Heterogeneity: not applicable

Test for overall effect: Z = 0.25 (P = 0.80)

5 Functional training + neurophysiological

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

6 Functional training + neurophysiological + musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

-10 -5 0 5 10

Favours no treatment Favours intervention
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Analysis 4.3. Comparison 4 Intervention versus no treatmen t: persisting outcomes, Outcome 3 Balance
(Berg Balance Scale).

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 4 Intervention versus no treatment: persisting outcomes

Outcome: 3 Balance (Berg Balance Scale)

Study or subgroup Intervention No treatment

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Functional task training

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

2 Functional task training + musculoskeletal

Holmgren 2006 (1) 15 44.1 (10.83) 19 44.4 (11.41) 100.0 % -0.03 [ -0.70, 0.65 ]

Subtotal (95% CI) 15 19 100.0 % -0.03 [ -0.70, 0.65 ]
Heterogeneity: not applicable

Test for overall effect: Z = 0.08 (P = 0.94)

3 Neurophysiological

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

4 Neurophysiological + musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

5 Functional training + neurophysiological

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

6 Functional training + neurophysiological + musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

7 Musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 15 19 100.0 % -0.03 [ -0.70, 0.65 ]
Heterogeneity: not applicable

Test for overall effect: Z = 0.08 (P = 0.94)

Test for subgroup differences: Not applicable

-4 -2 0 2 4

Favours no treatment Favours intervention

(1) SD calculated from CI and p-value.
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Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Heterogeneity: Tau2 = 0.0; Chi2 = 0.79, df = 3 (P = 0.85); I2 =0.0%

Test for overall effect: Z = 0.59 (P = 0.56)

Test for subgroup differences: Chi2 = 0.23, df = 2 (P = 0.89), I2 =0.0%

-4 -2 0 2 4

Favours control Favours intervention

(1) SDs estimated from range ((max-min range)/4).

(2) Intervention 2 vs usual care. Shared control data.

(3) Intervention 1 vs usual care. Shared control data.

Analysis 5.4. Comparison 5 Intervention versus usual care o r attention control: persisting outcomes,
Outcome 4 Gait velocity.

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 5 Intervention versus usual care or attention control: persisting outcomes

Outcome: 4 Gait velocity

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Functional task training

Dean 2007 5 1.07 (0.39) 4 0.57 (0.38) 3.5 % 1.15 [ -0.34, 2.65 ]

Subtotal (95% CI) 5 4 3.5 % 1.15 [ -0.34, 2.65 ]
Heterogeneity: not applicable

Test for overall effect: Z = 1.51 (P = 0.13)

2 Functional task training + musculoskeletal

Blennerhassett 2004 15 416 (171) 15 313 (154) 14.4 % 0.62 [ -0.12, 1.35 ]

Dean 2000 4 84 (46.7) 4 81.5 (47.2) 4.1 % 0.05 [ -1.34, 1.43 ]

Mudge 2009 (1) 31 0.77 (0.26) 27 0.63 (0.25) 28.2 % 0.54 [ 0.01, 1.07 ]

Subtotal (95% CI) 50 46 46.6 % 0.52 [ 0.11, 0.93 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 0.52, df = 2 (P = 0.77); I2 =0.0%

-4 -2 0 2 4

Favours control Favours intervention

(Continued: : : )
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Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Test for overall effect: Z = 2.50 (P = 0.012)

3 Neurophysiological

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

4 Neurophysiological + musculoskeletal

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

5 Functional training + neurophysiological

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

6 Functional training + neurophysiological + musculoskeletal

Cooke 2006 (2) 36 0.46 (0.37) 19 0.44 (0.39) 25.2 % 0.05 [ -0.50, 0.61 ]

Cooke 2006 (3) 35 0.59 (0.48) 19 0.44 (0.39) 24.7 % 0.33 [ -0.23, 0.89 ]

Subtotal (95% CI) 71 38 49.9 % 0.19 [ -0.21, 0.58 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 0.47, df = 1 (P = 0.49); I2 =0.0%

Test for overall effect: Z = 0.93 (P = 0.35)

Total (95% CI) 126 88 100.0 % 0.38 [ 0.10, 0.66 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 3.37, df = 5 (P = 0.64); I2 =0.0%

Test for overall effect: Z = 2.65 (P = 0.0081)

Test for subgroup differences: Chi2 = 2.38, df = 2 (P = 0.30), I2 =16%

-4 -2 0 2 4

Favours control Favours intervention

(1) SDs estimated from range ((max-min range)/4).

(2) Intervention 2 vs usual care. Control group shared.

(3) Intervention 1 vs usual care. Control group shared.
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Analysis 6.1. Comparison 6 One active intervention versus a nother active intervention: persisting
outcomes, Outcome 1 Independence in ADL scales.

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 6 One active intervention versus another active intervention: persisting outcomes

Outcome: 1 Independence in ADL scales

Study or subgroup Category included

Category
not

included

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Includes functional training versus does not include functional training

Verma 2011 15 90.67 (5.93) 15 74.67 (15.52) 100.0 % 1.33 [ 0.52, 2.13 ]

Subtotal (95% CI) 15 15 100.0 % 1.33 [ 0.52, 2.13 ]
Heterogeneity: not applicable

Test for overall effect: Z = 3.24 (P = 0.0012)

2 Includes neurophysiological versus does not include neurophysiological

Gelber 1995 (1) 15 106.9 (20.91) 12 117.5 (12.12) 50.9 % -0.58 [ -1.36, 0.19 ]

Verma 2011 15 74.67 (15.52) 15 90.67 (5.93) 49.1 % -1.33 [ -2.13, -0.52 ]

Subtotal (95% CI) 30 27 100.0 % -0.95 [ -1.67, -0.22 ]
Heterogeneity: Tau2 = 0.11; Chi2 = 1.69, df = 1 (P = 0.19); I2 =41%

Test for overall effect: Z = 2.56 (P = 0.010)

3 Includes musculoskeletal versus does not include musculoskeletal

Gelber 1995 (2) 12 117.5 (12.12) 15 106.9 (20.91) 100.0 % 0.58 [ -0.19, 1.36 ]

Subtotal (95% CI) 12 15 100.0 % 0.58 [ -0.19, 1.36 ]
Heterogeneity: not applicable

Test for overall effect: Z = 1.47 (P = 0.14)

Test for subgroup differences: Chi2 = 18.10, df = 2 (P = 0.00), I2 =89%

-4 -2 0 2 4

Favours not category Favours category

(1) Intervention 1 vs intervention 2. SDs estimated from range ((max-min range)/4).

(2) Intervention 2 vs intervention 1. SDs estimated from range ((max-min range)/4).
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Analysis 6.4. Comparison 6 One active intervention versus a nother active intervention: persisting
outcomes, Outcome 4 Gait velocity.

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 6 One active intervention versus another active intervention: persisting outcomes

Outcome: 4 Gait velocity

Study or subgroup Category included

Category
not

included

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Includes functional training versus does not include functional training

Verma 2011 (1) 15 0.62 (0.14) 15 0.45 (0.15) 100.0 % 1.14 [ 0.36, 1.92 ]

Subtotal (95% CI) 15 15 100.0 % 1.14 [ 0.36, 1.92 ]
Heterogeneity: not applicable

Test for overall effect: Z = 2.87 (P = 0.0042)

2 Includes neurophysiological versus does not include neurophysiological

Gelber 1995 (2) 8 0.3 (0.34) 6 0.42 (0.34) 39.4 % -0.33 [ -1.40, 0.74 ]

Verma 2011 (3) 15 0.45 (0.15) 15 0.62 (0.14) 60.6 % -1.14 [ -1.92, -0.36 ]

Subtotal (95% CI) 23 21 100.0 % -0.82 [ -1.60, -0.05 ]
Heterogeneity: Tau2 = 0.10; Chi2 = 1.44, df = 1 (P = 0.23); I2 =31%

Test for overall effect: Z = 2.08 (P = 0.038)

3 Includes musculoskeletal versus does not include musculoskeletal

Gelber 1995 (4) 6 0.42 (0.34) 8 0.3 (0.34) 100.0 % 0.33 [ -0.74, 1.40 ]

Subtotal (95% CI) 6 8 100.0 % 0.33 [ -0.74, 1.40 ]
Heterogeneity: not applicable

Test for overall effect: Z = 0.61 (P = 0.54)

Test for subgroup differences: Chi2 = 12.30, df = 2 (P = 0.00), I2 =84%

-4 -2 0 2 4

Favours not category Favours category

(1) Intervention 1 vs intervention 2.

(2) Intervention 1 vs intervention 2. SDs estimated from range ((max-min range)/4).

(3) Intervention 2 vs intervention 1.

(4) Intervention 2 vs intervention 1. SDs estimated from range ((max-min range)/4).
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Study or subgroup Intervention No treatment

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Green 2002 (3) 81 18 (2.1) 80 18 (2.1) 4.1 % 0.0 [ -0.31, 0.31 ]

Wade 1992 48 16.2 (3.1) 41 16.7 (3.2) 3.8 % -0.16 [ -0.58, 0.26 ]

Subtotal (95% CI) 154 141 11.0 % 0.12 [ -0.29, 0.53 ]
Heterogeneity: Tau2 = 0.08; Chi2 = 5.53, df = 2 (P = 0.06); I2 =64%

Test for overall effect: Z = 0.57 (P = 0.57)

5 Time not stated

Chu 2003 30 47.67 (11.12) 28 30.18 (10.22) 3.2 % 1.61 [ 1.02, 2.21 ]

Fang 2004 old 24 45 (29.08) 32 42.97 (29.81) 3.4 % 0.07 [ -0.46, 0.60 ]

Fang 2004 young 21 50.71 (28.78) 23 49.57 (27.38) 3.2 % 0.04 [ -0.55, 0.63 ]

Li 1999 30 78.8 (24) 31 39 (23.9) 3.2 % 1.64 [ 1.06, 2.23 ]

Pan 2004 48 73.63 (20.33) 48 48.23 (16.22) 3.7 % 1.37 [ 0.92, 1.82 ]

Pang 2006 41 70.72 (18.07) 37 56.58 (16.19) 3.6 % 0.81 [ 0.35, 1.28 ]

Xu 1999 32 82.59 (16.83) 30 70.01 (15.34) 3.4 % 0.77 [ 0.25, 1.29 ]

Xue 2006 78 80 (24) 72 40 (24) 3.9 % 1.66 [ 1.29, 2.03 ]

Zhang 1998 29 67.15 (19.09) 27 49.63 (8.81) 3.3 % 1.15 [ 0.58, 1.72 ]

Zhang 2004 439 84 (33) 463 69 (26) 4.5 % 0.51 [ 0.37, 0.64 ]

Zhao 2003 (4) 150 3.16 (0.86) 150 2.87 (1) 4.3 % 0.31 [ 0.08, 0.54 ]

Subtotal (95% CI) 922 941 39.6 % 0.89 [ 0.56, 1.22 ]
Heterogeneity: Tau2 = 0.25; Chi2 = 84.54, df = 10 (P˜0.00001); I2 =88%

Test for overall effect: Z = 5.35 (P ˜ 0.00001)

Total (95% CI) 1701 1722 100.0 % 0.78 [ 0.58, 0.97 ]
Heterogeneity: Tau2 = 0.21; Chi2 = 176.00, df = 27 (P˜0.00001); I2 =85%

Test for overall effect: Z = 7.90 (P ˜ 0.00001)

Test for subgroup differences: Chi2 = 13.65, df = 3 (P = 0.00), I2 =78%

-4 -2 0 2 4

Favours no treatment Favours intervention

(1) SDs estimated from range ((max-min range)/4).

(2) SDs estimated from range ((max-min range)/4).

(3) SDs estimated from range ((max-min range)/4).

(4) Mean and SD computed from categorical data
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Study or subgroup Intervention No treatment

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Xu 2003b 92 57 (14) 88 41 (15) 4.1 % 1.10 [ 0.79, 1.41 ]

Yan 2002 40 65.8 (17.2) 38 45.8 (18.3) 3.6 % 1.12 [ 0.64, 1.59 ]

Liu 2003 60 48.5 (13.8) 60 32.2 (14.6) 3.9 % 1.14 [ 0.75, 1.53 ]

Zhang 1998 29 67.15 (19.09) 27 49.63 (8.81) 3.3 % 1.15 [ 0.58, 1.72 ]

Zhu 2007 haem (4) 12 42.5 (10) 10 27.5 (12.5) 2.2 % 1.29 [ 0.35, 2.23 ]

Pan 2004 48 73.63 (20.33) 48 48.23 (16.22) 3.7 % 1.37 [ 0.92, 1.82 ]

Chu 2003 30 47.67 (11.12) 28 30.18 (10.22) 3.2 % 1.61 [ 1.02, 2.21 ]

Li 1999 30 78.8 (24) 31 39 (23.9) 3.2 % 1.64 [ 1.06, 2.23 ]

Huang 2003 25 76 (20.18) 25 45.2 (16.43) 3.0 % 1.65 [ 1.00, 2.30 ]

Xue 2006 78 80 (24) 72 40 (24) 3.9 % 1.66 [ 1.29, 2.03 ]

Subtotal (95% CI) 1572 1601 92.2 % 0.85 [ 0.66, 1.04 ]
Heterogeneity: Tau2 = 0.18; Chi2 = 141.59, df = 25 (P˜0.00001); I2 =82%

Test for overall effect: Z = 8.75 (P ˜ 0.00001)

4 Asia: other

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

5 North America

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 1701 1722 100.0 % 0.78 [ 0.58, 0.97 ]
Heterogeneity: Tau2 = 0.21; Chi2 = 176.00, df = 27 (P˜0.00001); I2 =85%

Test for overall effect: Z = 7.90 (P ˜ 0.00001)

Test for subgroup differences: Chi2 = 32.03, df = 1 (P = 0.00), I2 =97%

-4 -2 0 2 4

Favours no treatment Favours intervention

(1) SDs estimated from range ((max-min range)/4).

(2) Mean and SD computed from categorical data.

(3) SDs estimated from range ((max-min range)/4).

(4) SDs estimated from range ((max-min range)/4).
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Study or subgroup Intervention No treatment

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Subtotal (95% CI) 517 510 40.5 % 0.77 [ 0.46, 1.08 ]
Heterogeneity: Tau2 = 0.22; Chi2 = 54.47, df = 11 (P˜0.00001); I2 =80%

Test for overall effect: Z = 4.93 (P ˜ 0.00001)

3 2 /wk

Fang 2003 50 47.67 (28.75) 78 47.16 (28.73) 3.9 % 0.02 [ -0.34, 0.37 ]

Chen 2006 25 56.9 (9.89) 20 49.8 (9.87) 3.1 % 0.71 [ 0.10, 1.31 ]

Subtotal (95% CI) 75 98 7.1 % 0.32 [ -0.35, 0.98 ]
Heterogeneity: Tau2 = 0.17; Chi2 = 3.68, df = 1 (P = 0.06); I2 =73%

Test for overall effect: Z = 0.93 (P = 0.35)

4 1 to 11 visits (to assess/give exercises for self practice)

Green 2002 (4) 81 18 (2.1) 80 18 (2.1) 4.1 % 0.0 [ -0.31, 0.31 ]

Wade 1992 48 16.2 (3.1) 41 16.7 (3.2) 3.8 % -0.16 [ -0.58, 0.26 ]

Subtotal (95% CI) 129 121 7.8 % -0.06 [ -0.30, 0.19 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 0.35, df = 1 (P = 0.55); I2 =0.0%

Test for overall effect: Z = 0.44 (P = 0.66)

5 Dose not stated

Chen 2004 39 4.49 (5.83) 39 2.95 (4.69) 3.7 % 0.29 [ -0.16, 0.73 ]

Wu 2006 48 83.48 (15.55) 48 72.19 (23.52) 3.8 % 0.56 [ 0.15, 0.97 ]

Zhang 2004 439 84 (33) 463 69 (26) 4.5 % 0.51 [ 0.37, 0.64 ]

Xu 2003a 94 57 (15) 92 41 (15) 4.1 % 1.06 [ 0.75, 1.37 ]

Subtotal (95% CI) 620 642 16.0 % 0.62 [ 0.31, 0.92 ]
Heterogeneity: Tau2 = 0.07; Chi2 = 12.27, df = 3 (P = 0.01); I2 =76%

Test for overall effect: Z = 3.98 (P = 0.000069)

Total (95% CI) 1701 1722 100.0 % 0.78 [ 0.58, 0.97 ]
Heterogeneity: Tau2 = 0.21; Chi2 = 176.00, df = 27 (P˜0.00001); I2 =85%

Test for overall effect: Z = 7.90 (P ˜ 0.00001)

Test for subgroup differences: Chi2 = 60.39, df = 4 (P = 0.00), I2 =93%

-4 -2 0 2 4

Favours no treatment Favours intervention

(1) Mean and SD calculated from categorical data.

(2) SDs estimated from range ((max-min range)/4).

(3) SDs estimated from range ((max-min range)/4).

(4) SDs estimated from range ((max-min range)/4).
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Study or subgroup Intervention No treatment

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Subtotal (95% CI) 65 63 6.8 % 0.93 [ -0.39, 2.24 ]
Heterogeneity: Tau2 = 0.83; Chi2 = 11.94, df = 1 (P = 0.00055); I2 =92%

Test for overall effect: Z = 1.38 (P = 0.17)

5 Not stated

Chen 2006 25 56.9 (9.89) 20 49.8 (9.87) 3.1 % 0.71 [ 0.10, 1.31 ]

Fang 2004 old 24 45 (29.08) 32 42.97 (29.81) 3.4 % 0.07 [ -0.46, 0.60 ]

Fang 2004 young 21 50.71 (28.78) 23 49.57 (27.38) 3.2 % 0.04 [ -0.55, 0.63 ]

Li 1999 30 78.8 (24) 31 39 (23.9) 3.2 % 1.64 [ 1.06, 2.23 ]

Liu 2003 60 48.5 (13.8) 60 32.2 (14.6) 3.9 % 1.14 [ 0.75, 1.53 ]

Pang 2006 41 70.72 (18.07) 37 56.58 (16.19) 3.6 % 0.81 [ 0.35, 1.28 ]

Wu 2006 48 83.48 (15.55) 48 72.19 (23.52) 3.8 % 0.56 [ 0.15, 0.97 ]

Xie 2003 32 13 (5) 32 8 (5) 3.4 % 0.99 [ 0.47, 1.51 ]

Xu 2003a 94 57 (15) 92 41 (15) 4.1 % 1.06 [ 0.75, 1.37 ]

Xu 2003b 92 57 (14) 88 41 (15) 4.1 % 1.10 [ 0.79, 1.41 ]

Xue 2006 78 80 (24) 72 40 (24) 3.9 % 1.66 [ 1.29, 2.03 ]

Yan 2002 40 65.8 (17.2) 38 45.8 (18.3) 3.6 % 1.12 [ 0.64, 1.59 ]

Zhao 2003 (4) 150 3.16 (0.86) 150 2.87 (1) 4.3 % 0.31 [ 0.08, 0.54 ]

Subtotal (95% CI) 735 723 47.5 % 0.87 [ 0.59, 1.15 ]
Heterogeneity: Tau2 = 0.21; Chi2 = 72.22, df = 12 (P˜0.00001); I2 =83%

Test for overall effect: Z = 6.13 (P ˜ 0.00001)

Total (95% CI) 1701 1722 100.0 % 0.78 [ 0.58, 0.97 ]
Heterogeneity: Tau2 = 0.21; Chi2 = 176.00, df = 27 (P˜0.00001); I2 =85%

Test for overall effect: Z = 7.90 (P ˜ 0.00001)

Test for subgroup differences: Chi2 = 31.03, df = 4 (P = 0.00), I2 =87%

-4 -2 0 2 4

Favours no treatment Favours intervention

(1) SDs estimated from range ((max-min range)/4).

(2) SDs estimated from range ((max-min range)/4).

(3) SDs estimated from range ((max-min range)/4).

(4) Mean and SD computed from categorical data.
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Study or subgroup Intervention No treatment

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Pan 2004 48 73.63 (20.33) 48 48.23 (16.22) 4.3 % 1.37 [ 0.92, 1.82 ]

Wu 2006 48 83.48 (15.55) 48 72.19 (23.52) 4.5 % 0.56 [ 0.15, 0.97 ]

Xie 2003 32 13 (5) 32 8 (5) 4.0 % 0.99 [ 0.47, 1.51 ]

Xu 2003a 94 57 (15) 92 41 (15) 4.8 % 1.06 [ 0.75, 1.37 ]

Xu 2003b 92 57 (14) 88 41 (15) 4.8 % 1.10 [ 0.79, 1.41 ]

Xu 2004 30 9.8 (5.5) 27 7.6 (6.7) 4.0 % 0.36 [ -0.17, 0.88 ]

Xue 2006 78 80 (24) 72 40 (24) 4.6 % 1.66 [ 1.29, 2.03 ]

Yan 2002 40 65.8 (17.2) 38 45.8 (18.3) 4.2 % 1.12 [ 0.64, 1.59 ]

Zhang 1998 29 67.15 (19.09) 27 49.63 (8.81) 3.8 % 1.15 [ 0.58, 1.72 ]

Zhang 2004 439 84 (33) 463 69 (26) 5.3 % 0.51 [ 0.37, 0.64 ]

Zhao 2003 (4) 150 3.16 (0.86) 150 2.87 (1) 5.1 % 0.31 [ 0.08, 0.54 ]

Zhu 2006 35 54.12 (30.36) 35 45.87 (29.83) 4.2 % 0.27 [ -0.20, 0.74 ]

Zhu 2007 haem (5) 12 42.5 (10) 10 27.5 (12.5) 2.5 % 1.29 [ 0.35, 2.23 ]

Zhu 2007 isch (6) 28 50 (21.25) 28 30 (18.75) 3.9 % 0.98 [ 0.43, 1.54 ]

Subtotal (95% CI) 1499 1534 100.0 % 0.85 [ 0.65, 1.05 ]
Heterogeneity: Tau2 = 0.20; Chi2 = 141.37, df = 23 (P˜0.00001); I2 =84%

Test for overall effect: Z = 8.23 (P ˜ 0.00001)

Test for subgroup differences: Chi2 = 0.02, df = 2 (P = 0.99), I2 =0.0%

-4 -2 0 2 4

Favours no treatment Favours intervention

(1) Mean and SD calculated from categorical data.

(2) SDs estimated from range ((max-min range)/4).

(3) SDs estimated from range ((max-min range)/4).

(4) Mean and SD calculated from categorical data.

(5) SDs estimated from range ((max-min range)/4).

(6) SDs estimated from range ((max-min range)/4).
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Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Heterogeneity: not applicable

Test for overall effect: not applicable

5 North America

Duncan 1998 10 96 (5.16) 10 95.56 (5.27) 8.1 % 0.08 [ -0.80, 0.96 ]

Richards 1993 (4) 6 23.3 (16.6) 4 26.8 (18.5) 3.9 % -0.18 [ -1.45, 1.09 ]

Richards 1993 (5) 9 25.8 (14.8) 4 26.8 (18.5) 4.5 % -0.06 [ -1.24, 1.12 ]

Subtotal (95% CI) 25 18 16.4 % -0.02 [ -0.63, 0.60 ]
Heterogeneity: Chi2 = 0.12, df = 2 (P = 0.94); I2 =0.0%

Test for overall effect: Z = 0.06 (P = 0.95)

Total (95% CI) 141 119 100.0 % 0.11 [ -0.14, 0.36 ]
Heterogeneity: Chi2 = 8.89, df = 7 (P = 0.26); I2 =21%

Test for overall effect: Z = 0.88 (P = 0.38)

Test for subgroup differences: Chi2 = 8.39, df = 3 (P = 0.04), I2 =64%

-4 -2 0 2 4

Favours control Favours intervention

(1) Intervention 1 vs usual care. Control group shared.

(2) Intervention 2 vs usual care. Control group shared.

(3) Mean and SD calculated from categorical data.

(4) Intervention 2 vs usual care. Control group shared.

(5) Intervention 1 vs usual care. Control group shared.
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Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Subtotal (95% CI) 53 53 31.4 % 0.53 [ 0.14, 0.92 ]
Heterogeneity: not applicable

Test for overall effect: Z = 2.68 (P = 0.0075)

Total (95% CI) 141 119 100.0 % 0.04 [ -0.27, 0.35 ]
Heterogeneity: Tau2 = 0.04; Chi2 = 8.89, df = 7 (P = 0.26); I2 =21%

Test for overall effect: Z = 0.25 (P = 0.80)

Test for subgroup differences: Chi2 = 8.23, df = 2 (P = 0.02), I2 =76%

-4 -2 0 2 4

Favours no treatment Favours intervention

(1) Intervention 2 vs usual care. Control group shared.

(2) Intervention 1 vs usual care. Control group shared.

(3) Intervention 2 vs usual care. Control group shared.

(4) Intervention 1 vs usual care. Control group shared.

(5) Mean and SD calculated from categorical data.
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Analysis 8.5. Comparison 8 Subgroups. Intervention versus attention control or usual care: immediate
outcome: independence in ADL, Outcome 5 Treatment componen ts included.

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 8 Subgroups. Intervention versus attention control or usual care: immediate outcome: independence in ADL

Outcome: 5 Treatment components included

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Contains functional training

Chen 2010 (1) 53 2.11 (0.7) 53 1.75 (0.65) 43.3 % 0.53 [ 0.14, 0.92 ]

Duncan 1998 10 96 (5.16) 10 95.56 (5.27) 8.5 % 0.08 [ -0.80, 0.96 ]

Langhammer 2007 32 82.96 (26.4) 33 87.6 (21.5) 27.4 % -0.19 [ -0.68, 0.30 ]

Mudie 2002 (2) 10 68.9 (21.5) 10 85 (20.73) 7.8 % -0.73 [ -1.64, 0.18 ]

Pollock 1998 11 9.64 (3.96) 5 10 (1.22) 5.8 % -0.10 [ -1.16, 0.96 ]

Richards 1993 (3) 9 25.8 (14.8) 8 26.8 (18.5) 7.2 % -0.06 [ -1.01, 0.90 ]

Subtotal (95% CI) 125 119 100.0 % 0.12 [ -0.14, 0.37 ]
Heterogeneity: Chi2 = 9.48, df = 5 (P = 0.09); I2 =47%

Test for overall effect: Z = 0.90 (P = 0.37)

2 Contains neurophysiological

Duncan 1998 10 96 (5.16) 10 95.56 (5.27) 37.4 % 0.08 [ -0.80, 0.96 ]

Mudie 2002 (4) 10 79.5 (22.11) 10 85 (20.73) 37.1 % -0.25 [ -1.13, 0.63 ]

Richards 1993 (5) 6 23.3 (16.6) 8 26.8 (18.5) 25.5 % -0.18 [ -1.25, 0.88 ]

Subtotal (95% CI) 26 28 100.0 % -0.11 [ -0.64, 0.43 ]
Heterogeneity: Chi2 = 0.29, df = 2 (P = 0.86); I2 =0.0%

Test for overall effect: Z = 0.40 (P = 0.69)

3 Contains musculoskeletal

Chen 2010 (6) 53 2.11 (0.7) 53 1.75 (0.65) 50.2 % 0.53 [ 0.14, 0.92 ]

Duncan 1998 10 96 (5.16) 10 95.56 (5.27) 9.8 % 0.08 [ -0.80, 0.96 ]

Langhammer 2007 32 82.96 (26.4) 33 87.6 (21.5) 31.7 % -0.19 [ -0.68, 0.30 ]

Richards 1993 (7) 9 25.8 (14.8) 8 26.8 (18.5) 8.3 % -0.06 [ -1.01, 0.90 ]

Subtotal (95% CI) 104 104 100.0 % 0.21 [ -0.07, 0.48 ]
Heterogeneity: Chi2 = 5.59, df = 3 (P = 0.13); I2 =46%

Test for overall effect: Z = 1.49 (P = 0.14)

Test for subgroup differences: Chi2 = 1.08, df = 2 (P = 0.58), I2 =0.0%

-4 -2 0 2 4

Favours control Favours intervention
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Study or subgroup Intervention No treatment

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Yin 2003a 30 3.68 (4.94) 15 2.43 (5.1) 3.2 % 0.25 [ -0.38, 0.87 ]

Zhu 2001 72 12.82 (5.31) 53 8.2 (5) 3.8 % 0.89 [ 0.51, 1.26 ]

Zhu 2007 haem (2) 12 7.5 (4) 10 6.5 (4.25) 2.7 % 0.23 [ -0.61, 1.08 ]

Zhu 2007 isch (3) 28 14.5 (5) 28 8.5 (5.5) 3.3 % 1.13 [ 0.56, 1.69 ]

Subtotal (95% CI) 1354 1281 57.2 % 0.68 [ 0.47, 0.89 ]
Heterogeneity: Tau2 = 0.13; Chi2 = 81.32, df = 15 (P˜0.00001); I2 =82%

Test for overall effect: Z = 6.31 (P ˜ 0.00001)

2 ˜ 3 months post stroke

Zhu 2006 35 22.84 (10.53) 35 19.36 (10.87) 3.6 % 0.32 [ -0.15, 0.79 ]

Subtotal (95% CI) 35 35 3.6 % 0.32 [ -0.15, 0.79 ]
Heterogeneity: not applicable

Test for overall effect: Z = 1.34 (P = 0.18)

3 ˜ 1 year post stroke

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

4 œ 1 year post stroke

Green 2002 (4) 81 11 (2.9) 80 10 (2.9) 3.9 % 0.34 [ 0.03, 0.65 ]

Wade 1992 48 12.2 (4.3) 41 12.7 (4.2) 3.7 % -0.12 [ -0.53, 0.30 ]

Subtotal (95% CI) 129 121 7.6 % 0.14 [ -0.31, 0.58 ]
Heterogeneity: Tau2 = 0.07; Chi2 = 3.00, df = 1 (P = 0.08); I2 =67%

Test for overall effect: Z = 0.59 (P = 0.55)

5 Time not stated

Chu 2003 30 21.47 (5.36) 28 13.29 (3.85) 3.2 % 1.72 [ 1.11, 2.33 ]

Fang 2004 old 24 21.13 (10.17) 32 16.97 (9.74) 3.4 % 0.41 [ -0.12, 0.95 ]

Fang 2004 young 21 18.14 (9.87) 23 18.35 (10.29) 3.3 % -0.02 [ -0.61, 0.57 ]

Li 1999 30 70.4 (28.4) 31 41.3 (28.6) 3.4 % 1.01 [ 0.47, 1.54 ]

Pan 2004 48 25.62 (7.33) 48 16.66 (8.76) 3.6 % 1.10 [ 0.67, 1.53 ]

Xue 2006 78 72 (28) 72 43 (28) 3.8 % 1.03 [ 0.69, 1.37 ]

Zhang 1998 29 64.94 (20.67) 27 43.49 (14.57) 3.3 % 1.18 [ 0.60, 1.75 ]

Zhang 2004 439 92 (33) 463 67 (31) 4.1 % 0.78 [ 0.65, 0.92 ]

Zhao 2002 100 52.4 (4.21) 80 38.1 (1.89) 3.4 % 4.21 [ 3.68, 4.74 ]

Subtotal (95% CI) 799 804 31.6 % 1.26 [ 0.65, 1.88 ]
Heterogeneity: Tau2 = 0.83; Chi2 = 173.33, df = 8 (P˜0.00001); I2 =95%

Test for overall effect: Z = 4.01 (P = 0.000059)

Total (95% CI) 2317 2241 100.0 % 0.81 [ 0.58, 1.04 ]
Heterogeneity: Tau2 = 0.32; Chi2 = 318.66, df = 27 (P˜0.00001); I2 =92%

-4 -2 0 2 4

Favours no treatment Favours intervention
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Study or subgroup Intervention No treatment

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Chu 2003 30 21.47 (5.36) 28 13.29 (3.85) 3.2 % 1.72 [ 1.11, 2.33 ]

Deng 2011 50 55.98 (12.52) 50 40.64 (11.64) 3.6 % 1.26 [ 0.83, 1.69 ]

Fang 2003 50 19.73 (10.03) 78 18.05 (9.92) 3.8 % 0.17 [ -0.19, 0.52 ]

Fang 2004 old 24 21.13 (10.17) 32 16.97 (9.74) 3.4 % 0.41 [ -0.12, 0.95 ]

Fang 2004 young 21 18.14 (9.87) 23 18.35 (10.29) 3.3 % -0.02 [ -0.61, 0.57 ]

Hu 2007 haem 178 44 (27) 174 32 (24) 4.1 % 0.47 [ 0.26, 0.68 ]

Hu 2007 isch 485 47 (27) 480 37 (26) 4.1 % 0.38 [ 0.25, 0.50 ]

Huang 2003 25 72.12 (22.34) 25 49.12 (17.69) 3.2 % 1.12 [ 0.52, 1.72 ]

Li 1999 30 70.4 (28.4) 31 41.3 (28.6) 3.4 % 1.01 [ 0.47, 1.54 ]

Liu 2003 60 6.2 (1.3) 60 3.2 (2.1) 3.7 % 1.71 [ 1.29, 2.13 ]

Ni 1997 34 26.12 (6.26) 34 17.12 (5.7) 3.4 % 1.49 [ 0.95, 2.03 ]

Pan 2004 48 25.62 (7.33) 48 16.66 (8.76) 3.6 % 1.10 [ 0.67, 1.53 ]

Wang 2004a 66 68.15 (20.12) 32 58.69 (19.13) 3.7 % 0.47 [ 0.05, 0.90 ]

Wu 2006 48 71.48 (23.28) 48 59.6 (26.89) 3.7 % 0.47 [ 0.06, 0.87 ]

Xu 2003a 94 23 (11) 92 18 (12) 3.9 % 0.43 [ 0.14, 0.72 ]

Xu 2003b 92 21 (16) 88 18 (12) 3.9 % 0.21 [ -0.08, 0.50 ]

Xue 2006 78 72 (28) 72 43 (28) 3.8 % 1.03 [ 0.69, 1.37 ]

Yin 2003a (2) 30 4.19 (4.84) 14 2.43 (5.1) 3.1 % 0.35 [ -0.29, 0.99 ]

Yin 2003a (3) 30 3.68 (4.94) 15 2.43 (5.1) 3.2 % 0.25 [ -0.38, 0.87 ]

Zhang 1998 29 64.94 (20.67) 27 43.49 (14.57) 3.3 % 1.18 [ 0.60, 1.75 ]

Zhang 2004 439 92 (33) 463 67 (31) 4.1 % 0.78 [ 0.65, 0.92 ]

Zhao 2002 100 52.4 (4.21) 80 38.1 (1.89) 3.4 % 4.21 [ 3.68, 4.74 ]

Zhu 2001 72 12.82 (5.31) 53 8.2 (5) 3.8 % 0.89 [ 0.51, 1.26 ]

Zhu 2006 35 22.84 (10.53) 35 19.36 (10.87) 3.6 % 0.32 [ -0.15, 0.79 ]

Zhu 2007 haem (4) 12 7.5 (4) 10 6.5 (4.25) 2.7 % 0.23 [ -0.61, 1.08 ]

Zhu 2007 isch (5) 28 14.5 (5) 28 8.5 (5.5) 3.3 % 1.13 [ 0.56, 1.69 ]

Subtotal (95% CI) 2188 2120 92.4 % 0.87 [ 0.63, 1.10 ]
Heterogeneity: Tau2 = 0.32; Chi2 = 301.24, df = 25 (P˜0.00001); I2 =92%

Test for overall effect: Z = 7.15 (P ˜ 0.00001)

4 Asia: other

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

-4 -2 0 2 4

Favours no treatment Favours intervention
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Analysis 9.3. Comparison 9 Subgroups. Intervention versus no treatment: immediate outcome: motor
function, Outcome 3 Dose of intervention.

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 9 Subgroups. Intervention versus no treatment: immediate outcome: motor function

Outcome: 3 Dose of intervention

Study or subgroup Intervention No treatment

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 œ once/d, with total of 60 to 120 minutes

Liu 2003 60 6.2 (1.3) 60 3.2 (2.1) 3.7 % 1.71 [ 1.29, 2.13 ]

Ni 1997 34 26.12 (6.26) 34 17.12 (5.7) 3.4 % 1.49 [ 0.95, 2.03 ]

Pan 2004 48 25.62 (7.33) 48 16.66 (8.76) 3.6 % 1.10 [ 0.67, 1.53 ]

Xue 2006 78 72 (28) 72 43 (28) 3.8 % 1.03 [ 0.69, 1.37 ]

Subtotal (95% CI) 220 214 14.5 % 1.31 [ 0.98, 1.64 ]
Heterogeneity: Tau2 = 0.07; Chi2 = 7.25, df = 3 (P = 0.06); I2 =59%

Test for overall effect: Z = 7.76 (P ˜ 0.00001)

2 Once/d, 5 to 7 /wk, for 30 to 60 minutes

Chu 2003 30 21.47 (5.36) 28 13.29 (3.85) 3.2 % 1.72 [ 1.11, 2.33 ]

Fang 2004 old 24 21.13 (10.17) 32 16.97 (9.74) 3.4 % 0.41 [ -0.12, 0.95 ]

Fang 2004 young 21 18.14 (9.87) 23 18.35 (10.29) 3.3 % -0.02 [ -0.61, 0.57 ]

Huang 2003 25 72.12 (22.34) 25 49.12 (17.69) 3.2 % 1.12 [ 0.52, 1.72 ]

Wang 2004a 66 68.15 (20.12) 32 58.69 (19.13) 3.7 % 0.47 [ 0.05, 0.90 ]

Xu 2003b 92 21 (16) 88 18 (12) 3.9 % 0.21 [ -0.08, 0.50 ]

Yin 2003a (1) 30 4.19 (4.84) 14 2.43 (5.1) 3.1 % 0.35 [ -0.29, 0.99 ]

Yin 2003a (2) 30 3.68 (4.94) 15 2.43 (5.1) 3.2 % 0.25 [ -0.38, 0.87 ]

Zhang 1998 29 64.94 (20.67) 27 43.49 (14.57) 3.3 % 1.18 [ 0.60, 1.75 ]

Zhao 2002 100 52.4 (4.21) 80 38.1 (1.89) 3.4 % 4.21 [ 3.68, 4.74 ]

Zhu 2001 72 12.82 (5.31) 53 8.2 (5) 3.8 % 0.89 [ 0.51, 1.26 ]

Zhu 2006 35 22.84 (10.53) 35 19.36 (10.87) 3.6 % 0.32 [ -0.15, 0.79 ]

Zhu 2007 haem (3) 12 7.5 (4) 10 6.5 (4.25) 2.7 % 0.23 [ -0.61, 1.08 ]

Zhu 2007 isch (4) 28 14.5 (5) 28 8.5 (5.5) 3.3 % 1.13 [ 0.56, 1.69 ]

Subtotal (95% CI) 594 490 47.1 % 0.89 [ 0.35, 1.44 ]
Heterogeneity: Tau2 = 1.00; Chi2 = 210.43, df = 13 (P˜0.00001); I2 =94%

Test for overall effect: Z = 3.21 (P = 0.0013)

-4 -2 0 2 4

Favours no treatment Favours intervention
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Study or subgroup Intervention No treatment

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

3 2 /wk

Deng 2011 50 55.98 (12.52) 50 40.64 (11.64) 3.6 % 1.26 [ 0.83, 1.69 ]

Fang 2003 50 19.73 (10.03) 78 18.05 (9.92) 3.8 % 0.17 [ -0.19, 0.52 ]

Li 1999 30 70.4 (28.4) 31 41.3 (28.6) 3.4 % 1.01 [ 0.47, 1.54 ]

Subtotal (95% CI) 130 159 10.9 % 0.80 [ 0.08, 1.52 ]
Heterogeneity: Tau2 = 0.35; Chi2 = 16.36, df = 2 (P = 0.00028); I2 =88%

Test for overall effect: Z = 2.18 (P = 0.029)

4 1 to 11 visits (to assess/give exercises for self practice)

Green 2002 (5) 81 11 (2.9) 80 10 (2.9) 3.9 % 0.34 [ 0.03, 0.65 ]

Wade 1992 48 12.2 (4.3) 41 12.7 (4.2) 3.7 % -0.12 [ -0.53, 0.30 ]

Subtotal (95% CI) 129 121 7.6 % 0.14 [ -0.31, 0.58 ]
Heterogeneity: Tau2 = 0.07; Chi2 = 3.00, df = 1 (P = 0.08); I2 =67%

Test for overall effect: Z = 0.59 (P = 0.55)

5 Dose not stated

Hu 2007 haem 178 44 (27) 174 32 (24) 4.1 % 0.47 [ 0.26, 0.68 ]

Hu 2007 isch 485 47 (27) 480 37 (26) 4.1 % 0.38 [ 0.25, 0.50 ]

Wu 2006 48 71.48 (23.28) 48 59.6 (26.89) 3.7 % 0.47 [ 0.06, 0.87 ]

Xu 2003a 94 23 (11) 92 18 (12) 3.9 % 0.43 [ 0.14, 0.72 ]

Zhang 2004 439 92 (33) 463 67 (31) 4.1 % 0.78 [ 0.65, 0.92 ]

Subtotal (95% CI) 1244 1257 20.0 % 0.52 [ 0.32, 0.71 ]
Heterogeneity: Tau2 = 0.04; Chi2 = 19.52, df = 4 (P = 0.00062); I2 =80%

Test for overall effect: Z = 5.10 (P ˜ 0.00001)

Total (95% CI) 2317 2241 100.0 % 0.81 [ 0.58, 1.04 ]
Heterogeneity: Tau2 = 0.32; Chi2 = 318.66, df = 27 (P˜0.00001); I2 =92%

Test for overall effect: Z = 7.02 (P ˜ 0.00001)

Test for subgroup differences: Chi2 = 22.97, df = 4 (P = 0.00), I2 =83%

-4 -2 0 2 4

Favours no treatment Favours intervention

(1) Mean and SD calculated from categorical data.

(2) Mean and SD calculated from categorical data.

(3) SDs estimated from range ((max-min range)/4).

(4) SDs estimated from range ((max-min range)/4).

(5) SDs estimated from range ((max-min range)/4).
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Study or subgroup Intervention No treatment

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Heterogeneity: Tau2 = 4.24; Chi2 = 116.43, df = 2 (P˜0.00001); I2 =98%

Test for overall effect: Z = 1.74 (P = 0.082)

5 Not stated

Fang 2004 old 24 21.13 (10.17) 32 16.97 (9.74) 3.4 % 0.41 [ -0.12, 0.95 ]

Fang 2004 young 21 18.14 (9.87) 23 18.35 (10.29) 3.3 % -0.02 [ -0.61, 0.57 ]

Hu 2007 haem 178 44 (27) 174 32 (24) 4.1 % 0.47 [ 0.26, 0.68 ]

Hu 2007 isch 485 47 (27) 480 37 (26) 4.1 % 0.38 [ 0.25, 0.50 ]

Li 1999 30 70.4 (28.4) 31 41.3 (28.6) 3.4 % 1.01 [ 0.47, 1.54 ]

Liu 2003 60 6.2 (1.3) 60 3.2 (2.1) 3.7 % 1.71 [ 1.29, 2.13 ]

Ni 1997 34 26.12 (6.26) 34 17.12 (5.7) 3.4 % 1.49 [ 0.95, 2.03 ]

Wu 2006 48 71.48 (23.28) 48 59.6 (26.89) 3.7 % 0.47 [ 0.06, 0.87 ]

Xu 2003a 94 23 (11) 92 18 (12) 3.9 % 0.43 [ 0.14, 0.72 ]

Xu 2003b 92 21 (16) 88 18 (12) 3.9 % 0.21 [ -0.08, 0.50 ]

Xue 2006 78 72 (28) 72 43 (28) 3.8 % 1.03 [ 0.69, 1.37 ]

Yin 2003a (4) 30 4.19 (4.84) 14 2.43 (5.1) 3.1 % 0.35 [ -0.29, 0.99 ]

Yin 2003a (5) 30 3.68 (4.94) 15 2.43 (5.1) 3.2 % 0.25 [ -0.38, 0.87 ]

Zhu 2001 72 12.82 (5.31) 53 8.2 (5) 3.8 % 0.89 [ 0.51, 1.26 ]

Subtotal (95% CI) 1276 1216 50.8 % 0.65 [ 0.43, 0.87 ]
Heterogeneity: Tau2 = 0.13; Chi2 = 72.60, df = 13 (P˜0.00001); I2 =82%

Test for overall effect: Z = 5.79 (P ˜ 0.00001)

Total (95% CI) 2317 2241 100.0 % 0.81 [ 0.58, 1.04 ]
Heterogeneity: Tau2 = 0.32; Chi2 = 318.66, df = 27 (P˜0.00001); I2 =92%

Test for overall effect: Z = 7.02 (P ˜ 0.00001)

Test for subgroup differences: Chi2 = 13.66, df = 4 (P = 0.01), I2 =71%

-4 -2 0 2 4

Favours no treatment Favours intervention

(1) SDs estimated from range ((max-min range)/4).

(2) SDs estimated from range ((max-min range)/4).

(3) SDs estimated from range ((max-min range)/4).

(4) Mean and SD computed from categorical data.

(5) Mean and SD computed from categorical data.
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Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Mudge 2009 (6) 31 14 (1.5) 27 14 (1.25) 7.5 % 0.0 [ -0.52, 0.52 ]

Subtotal (95% CI) 31 27 7.5 % 0.0 [ -0.52, 0.52 ]
Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

5 Time not stated

Langhammer 2007 32 36.4 (13.9) 32 38.9 (12.7) 7.9 % -0.19 [ -0.68, 0.31 ]

Tang 2009 (7) 35 69.51 (10.93) 35 61.53 (11.62) 8.0 % 0.70 [ 0.22, 1.18 ]

Subtotal (95% CI) 67 67 15.9 % 0.26 [ -0.61, 1.13 ]
Heterogeneity: Tau2 = 0.33; Chi2 = 6.34, df = 1 (P = 0.01); I2 =84%

Test for overall effect: Z = 0.58 (P = 0.56)

Total (95% CI) 512 455 100.0 % 0.42 [ 0.24, 0.61 ]
Heterogeneity: Tau2 = 0.05; Chi2 = 23.98, df = 14 (P = 0.05); I2 =42%

Test for overall effect: Z = 4.48 (P ˜ 0.00001)

Test for subgroup differences: Chi2 = 4.54, df = 4 (P = 0.34), I2 =12%

-4 -2 0 2 4

Favours control Favours intervention

(1) Mean and SD calculated from categorical data.

(2) Intervention 1 vs usual care. Control group shared.

(3) Intervention 2 vs usual care. Control group shared.

(4) Intervention 1 vs usual care. Control group shared.

(5) Intervention 2 vs usual care. Control group shared.

(6) SDs estimated from range ((max-min range)/4).

(7) FMA motor score used (not sensory score).
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Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Duncan 2003 44 26.84 (3.7) 48 25.46 (3.5) 9.8 % 0.38 [ -0.03, 0.79 ]

Richards 1993 (6) 6 22.7 (9.2) 4 20 (10.7) 1.0 % 0.25 [ -1.02, 1.52 ]

Richards 1993 (7) 9 23.7 (6.7) 4 20 (10.7) 1.2 % 0.43 [ -0.76, 1.63 ]

Subtotal (95% CI) 69 66 14.0 % 0.45 [ 0.10, 0.79 ]
Heterogeneity: Chi2 = 1.07, df = 3 (P = 0.79); I2 =0.0%

Test for overall effect: Z = 2.52 (P = 0.012)

Total (95% CI) 512 455 100.0 % 0.42 [ 0.29, 0.55 ]
Heterogeneity: Chi2 = 23.98, df = 14 (P = 0.05); I2 =42%

Test for overall effect: Z = 6.36 (P ˜ 0.00001)

Test for subgroup differences: Chi2 = 14.72, df = 3 (P = 0.00), I2 =80%

-4 -2 0 2 4

Favours control Favours intervention

(1) Intervention 2 vs usual care. Control group shared.

(2) Intervention 1 vs usual care. Control group shared.

(3) SDs estimated from range ((max-min range)/4).

(4) Mean and SD calculated from categorical data.

(5) FMA motor score used (not sensory score).

(6) Intervention 2 vs usual care. Control group shared.

(7) Intervention 1 vs usual care. Control group shared.
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(: : : Continued)

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

5 Dose not stated

Chen 2010 (5) 53 2.57 (0.6) 53 2.23 (0.78) 10.0 % 0.49 [ 0.10, 0.87 ]

Richards 1993 (6) 9 23.7 (6.7) 4 20 (10.7) 2.1 % 0.43 [ -0.76, 1.63 ]

Richards 1993 (7) 6 22.7 (9.2) 4 20 (10.7) 1.9 % 0.25 [ -1.02, 1.52 ]

Subtotal (95% CI) 68 61 14.0 % 0.46 [ 0.11, 0.82 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 0.12, df = 2 (P = 0.94); I2 =0.0%

Test for overall effect: Z = 2.56 (P = 0.010)

Total (95% CI) 512 455 100.0 % 0.42 [ 0.24, 0.61 ]
Heterogeneity: Tau2 = 0.05; Chi2 = 23.98, df = 14 (P = 0.05); I2 =42%

Test for overall effect: Z = 4.48 (P ˜ 0.00001)

Test for subgroup differences: Chi2 = 12.13, df = 3 (P = 0.01), I2 =75%

-4 -2 0 2 4

Favours no treatment Favours intervention

(1) FMA motor score used (not sensory score).

(2) SDs estimated from range ((max-min range)/4).

(3) Intervention 2 vs usual care. Control group shared.

(4) Intervention 1 vs usual care. Control group shared.

(5) Mean and SD calculated from categorical data.

(6) Intervention 1 vs usual care. Control group shared.

(7) Intervention 2 vs usual care. Control group shared.
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Analysis 10.5. Comparison 10 Subgroups. Intervention vers us attention control or usual care: immediate
outcome: motor function, Outcome 5 Treatment components in cluded.

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 10 Subgroups. Intervention versus attention control or usual care: immediate outcome: motor function

Outcome: 5 Treatment components included

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Contains functional training

Chen 2010 (1) 53 2.57 (0.6) 53 2.23 (0.78) 12.3 % 0.49 [ 0.10, 0.87 ]

Cooke 2006 (2) 31 36.6 (10.4) 16 34.6 (10.8) 7.2 % 0.19 [ -0.42, 0.79 ]

Cooke 2006 (3) 36 37.7 (8.6) 16 34.6 (10.8) 7.4 % 0.33 [ -0.26, 0.92 ]

Duncan 1998 10 26.1 (2.51) 10 22.6 (4.7) 3.7 % 0.89 [ -0.04, 1.82 ]

Duncan 2003 44 26.84 (3.7) 48 25.46 (3.5) 11.5 % 0.38 [ -0.03, 0.79 ]

Kwakkel 2008 125 13.47 (1.44) 117 12.82 (1.9) 17.0 % 0.39 [ 0.13, 0.64 ]

Langhammer 2007 32 36.4 (13.9) 32 38.9 (12.7) 9.5 % -0.19 [ -0.68, 0.31 ]

McClellan 2004 12 4.3 (1.2) 9 4.7 (1) 4.1 % -0.34 [ -1.21, 0.53 ]

Mudge 2009 (4) 31 14 (1.5) 27 14 (1.25) 8.9 % 0.0 [ -0.52, 0.52 ]

Qian 2005 23 24.14 (8.35) 19 15.86 (6.24) 6.4 % 1.09 [ 0.43, 1.74 ]

Richards 1993 (5) 9 23.7 (6.7) 4 20 (10.7) 2.4 % 0.43 [ -0.76, 1.63 ]

Tang 2009 (6) 35 69.51 (10.93) 35 61.53 (11.62) 9.6 % 0.70 [ 0.22, 1.18 ]

Subtotal (95% CI) 441 386 100.0 % 0.36 [ 0.16, 0.55 ]
Heterogeneity: Tau2 = 0.04; Chi2 = 17.78, df = 11 (P = 0.09); I2 =38%

Test for overall effect: Z = 3.60 (P = 0.00032)

2 Contains neurophysiological

Cooke 2006 (7) 31 36.6 (10.4) 16 34.6 (10.8) 10.2 % 0.19 [ -0.42, 0.79 ]

Cooke 2006 (8) 36 37.7 (8.6) 16 34.6 (10.8) 10.5 % 0.33 [ -0.26, 0.92 ]

Duncan 1998 10 26.1 (2.51) 10 22.6 (4.7) 4.5 % 0.89 [ -0.04, 1.82 ]

Duncan 2003 44 26.84 (3.7) 48 25.46 (3.5) 19.8 % 0.38 [ -0.03, 0.79 ]

Qian 2005 23 24.14 (8.35) 19 15.86 (6.24) 8.8 % 1.09 [ 0.43, 1.74 ]

Richards 1993 (9) 6 22.7 (9.2) 8 20 (10.7) 3.5 % 0.25 [ -0.81, 1.31 ]

Tang 2009 (10) 35 69.51 (10.93) 35 61.53 (11.62) 15.1 % 0.70 [ 0.22, 1.18 ]

Wang 2004b 25 65.15 (19.1) 25 52.93 (17.8) 11.3 % 0.65 [ 0.08, 1.22 ]

-4 -2 0 2 4

Favours control Favours intervention

(Continued: : : )
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Analysis 11.1. Comparison 11 Subgroups. One active interve ntion versus another active intervention:
immediate outcomes: independence in ADL, Outcome 1 Functio nal task training components.

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 11 Subgroups. One active intervention versus another active intervention: immediate outcomes: independence in ADL

Outcome: 1 Functional task training components

Study or subgroup

Functional
task

training Other intervention

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Described as motor relearning programme

Langhammer 2000 (1) 29 83 (25) 24 72 (34) 44.3 % 0.37 [ -0.18, 0.91 ]

Lincoln 2003 (2) 47 14 (5.7) 52 15 (4.3) 55.7 % -0.20 [ -0.59, 0.20 ]

Subtotal (95% CI) 76 76 100.0 % 0.05 [ -0.50, 0.60 ]
Heterogeneity: Tau2 = 0.10; Chi2 = 2.71, df = 1 (P = 0.10); I2 =63%

Test for overall effect: Z = 0.19 (P = 0.85)

2 One functional treatment component

Richards 1993 (3) 9 25.8 (14.8) 6 23.3 (16.6) 100.0 % 0.15 [ -0.88, 1.19 ]

Subtotal (95% CI) 9 6 100.0 % 0.15 [ -0.88, 1.19 ]
Heterogeneity: not applicable

Test for overall effect: Z = 0.29 (P = 0.77)

3 œ 1 functional treatment component

Mudie 2002 (4) 9 68.9 (21.5) 10 79.5 (22.11) 100.0 % -0.46 [ -1.38, 0.45 ]

Subtotal (95% CI) 9 10 100.0 % -0.46 [ -1.38, 0.45 ]
Heterogeneity: not applicable

Test for overall effect: Z = 0.99 (P = 0.32)

Test for subgroup differences: Chi2 = 1.06, df = 2 (P = 0.59), I2 =0.0%

-4 -2 0 2 4

Favours other Favours functional

(1) Intervention 2 vs intervention 1.

(2) Intervention 2 vs intervention 1.

(3) Intervention 1 vs intervention 2.

(4) Intervention 1 vs intervention 2.
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(: : : Continued)

Study or subgroup Musculoskeletal Other intervention

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Li 2005 (3) 30 74.67 (9.55) 31 80.67 (17.62) 100.0 % -0.42 [ -0.92, 0.09 ]

Subtotal (95% CI) 30 31 100.0 % -0.42 [ -0.92, 0.09 ]
Heterogeneity: not applicable

Test for overall effect: Z = 1.61 (P = 0.11)

Test for subgroup differences: Chi2 = 2.49, df = 1 (P = 0.11), I2 =60%

-4 -2 0 2 4

Favours other Favours musculoskeletal

(1) SDs calculated from SE.

(2) Intervention 1 vs intervention 2.

(3) Intervention 2 vs intervention 1.
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Analysis 12.1. Comparison 12 Subgroups. One active interve ntion versus another active intervention:
immediate outcomes: motor function, Outcome 1 Functional t ask training components.

Review: Physical rehabilitation approaches for the recovery of function and mobility following stroke

Comparison: 12 Subgroups. One active intervention versus another active intervention: immediate outcomes: motor function

Outcome: 1 Functional task training components

Study or subgroup

Functional
task

training Other intervention

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Described as motor relearning programme

Langhammer 2000 (1) 29 37 (12) 24 33 (15) 46.3 % 0.29 [ -0.25, 0.84 ]

Lincoln 2003 (2) 47 5 (5) 52 7 (5) 53.7 % -0.40 [ -0.80, 0.00 ]

Subtotal (95% CI) 76 76 100.0 % -0.08 [ -0.75, 0.60 ]
Heterogeneity: Tau2 = 0.18; Chi2 = 4.02, df = 1 (P = 0.04); I2 =75%

Test for overall effect: Z = 0.23 (P = 0.82)

2 One functional treatment component

Richards 1993 (3) 9 23.7 (6.7) 6 22.7 (9.2) 100.0 % 0.12 [ -0.91, 1.16 ]

Subtotal (95% CI) 9 6 100.0 % 0.12 [ -0.91, 1.16 ]
Heterogeneity: not applicable

Test for overall effect: Z = 0.23 (P = 0.82)

3 œ 1 functional treatment component

Wang 2005 (4) 11 15.33 (4.59) 10 18.82 (5.84) 100.0 % -0.64 [ -1.52, 0.24 ]

Subtotal (95% CI) 11 10 100.0 % -0.64 [ -1.52, 0.24 ]
Heterogeneity: not applicable

Test for overall effect: Z = 1.42 (P = 0.15)

Test for subgroup differences: Chi2 = 1.46, df = 2 (P = 0.48), I2 =0.0%

-4 -2 0 2 4

Favours other Favours functional

(1) intervention 2 vs intervention 1

(2) Intervention 2 vs intervention 1.

(3) Intervention 1 vs intervention 2.

(4) Intervention 2 vs intervention 1.
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(: : : Continued)

Study or subgroup Musculoskeletal Other intervention

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Gelber 1995 (2) 12 105.3 (15.9) 15 101.2 (14.2) 45.1 % 0.27 [ -0.50, 1.03 ]

Richards 1993 6 22.7 (9.2) 9 23.7 (6.7) 24.5 % -0.12 [ -1.16, 0.91 ]

Subtotal (95% CI) 26 34 100.0 % 0.10 [ -0.41, 0.62 ]
Heterogeneity: Tau2 = 0.0; Chi2 = 0.37, df = 2 (P = 0.83); I2 =0.0%

Test for overall effect: Z = 0.40 (P = 0.69)

4 Passive only

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Chi2 = 2.05, df = 1 (P = 0.15), I2 =51%

-4 -2 0 2 4

Favours control Favours musculoskeletal

(1) Mean and SD calculated from categorical data.

(2) Intervention 2 vs intervention 1. SD calculated from SE.

A D D I T I O N A L T A B L E S

Table 1. Criteria for classi�cation of neurophysiological and motor learning approaches

Name of approach Philosophy/theory Treatment principles Descriptive terms Supporting references

Rood

(neurophysiological)

Concerned with 'the in-
teraction of somatic, au-
tonomic, and psychic
factors, and their role in
regulations of motor be-
haviour'.
Motor and sensory func-
tions inseparable
Focuses on the develop-
mental sequence of re-
covery and the use of pe-
ripheral input to facili-
tate movement

Activate/facilitate move-
ment and postural re-
sponses of patient in
same automatic way as
they occur in the normal
Sequenc-
ing of movement from
basic to complex (supine
lying; rolling; prone ly-
ing; kneeling; standing;
walking)
Sensory stim-
ulation (brushing, ic-
ing, tapping, pounding,
stroking, slow stretch,
joint compression) to
stimulate movement at
automatic level

Ontogenetic sequences
Developmental
sequences
Postural stability
Normal patterns of
movement
Joint and cutaneous re-
ceptors
Golgi tendon organs
Abnormal tone

Goff 1969; Rood 1954;
Stockmeyer 1967
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Table 1. Criteria for classi�cation of neurophysiological and motor learning approaches (Continued)

(motor learning) tual impairment
Sensory feedback and
repetition seen as impor-
tant principles of motor
learning

Feedback
Repetition
Adaptive response

The criteria listed in this Table are those used in previous versions of this review. These criteria are not used in this updated version of
the review. (SeeTable 2for the criteria used for classi�cation of interventions within this updated review).

Table 2. Classi�cation of categories and individual treatment components

Categories Treatment component Description of individual treatment com-
ponent

Assistive devices (AD) Walking aids Devices to assist walking, including sticks
and frames

Orthoses for walking Externally applied orthoses to assist walking,
including AFO, knee braces

Resting splints Externally applied orthoses to maintain or
improve limb alignment

Cardiopulmonary interventions (CI) Aerobic/�tness/endurance training Activities to improve cardiopulmonary �t-
ness

Functional task training (FTT) ADL training Practice of tasks relevant to daily life, includ-
ing both part and whole task practice

Sitting &/or standing balance training Various activities performed sitting &/or
standing with the aim of improving
the ability to balance safely and indepen-
dently

Sit-to-stand practice Practice of tasks aimed at improving ability
to stand up and sit down
safely and independently

Transfer practice Practice of tasks aimed at improving ability
to move from one position to another

Walking Practice of tasks aimed at improving ambu-
lation

Stair climbing Practice of tasks aimed at ability to go up and
down stairs
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Table 2. Classi�cation of categories and individual treatment components (Continued)

Trunk mobilisations / postural reactions (Bo-
bath)

Intervention which is described as trunk mo-
bilisations or postural reactions to
perturbations, referenced to Bobath or
Davies

Proprioceptive Neuromuscular facilitation
(PNF - proprioceptive neuromuscular facili-
tation)

Described as PNF

Sensorimotor facilitation The use of excitatory techniques, such as
brushing, striking, tapping, icing,
to improve sensory awareness and promote
muscle activity

AD: assistive devices; CPI: cardiopulmonary interventions;FTT: functional task training; MoD: Modality; Musc.(active): muscu-
loskeletal intervention (active); Musc.(passive): musculoskeletal intervention (passive); NP: neurophysiological intervention.

Table 3. Summary of treatment components

Study Group Categories (and treatment components)

Assistive
Devices

Cardiopul-
monary
intervention

Functional
Task
Training

Modality Muscu-
loskeletal
intervention
(active)

Muscu-
loskeletal
intervention
(passive)

Neurophysi-
ological
intervention

Aksu 2001 Àll groups' - - - - - - Described as
'Bobath'

Allison
2007

`Interven-
tion'

- - Sitting and/
or standing
balance
Sit-to-stand
practice
Walking
UL function
training

- Musc.
strengthen-
ing

- -

`Control' - - Walking
UL function
training

- Musc.
strengthen-
ing

- -

Baer 2007 `Part
practice'

- - Walking - - - -

`Whole
practice'

- - Walking - - - -
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Table 3. Summary of treatment components(Continued)

Zhu 2007
isch

`Cerebral in-
farction'

- - ADL prac-
tice
Sitting and/
or standing
balance
Sit-to-stand
practice
Transfer
practice
Walking
Stair climb-
ing
UL training

- - Passive
movement
Body
and limb po-
sitioning

-

Zhuang
2012

Àcupunc-
ture'

- - - Acupunc-
ture

- - -

`Physiother-
apy'

- - - - - - Described as
'Bobath'

Abn: abnormal; ADL: activities of daily living; Inc:increasing; MRP: motor relearning programme; Musc: muscle; Norm: normal;
PNF: proprioceptive neuromuscular facilitation; UL: upper limb

Table 4. Categories of intervention: intervention vs no treatment

Study Intervention categories for intervention group Immediate
outcomes
reported

Persisting
outcomes
reported

AD CPI FTT MoD Musc.
(active)

Musc.
(passive)

NP

Baer 2007
(a)

x No data suitable for
analysis

No

Baer 2007
(b)

x No data suitable for
analysis

No

Bai 2008 x BI, FMA - data not
suitable
for analysis

BI, FMA - data not
suitable
for analysis

Carlson
2006

x BBS, GV - data not
suitable
for analysis

BBS, GV - data not
suitable
for analysis
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Table 4. Categories of intervention: intervention vs no treatment (Continued)

Xu 1999 x BI No

Xu 2003a x x x BI, FMA No

Xu 2003b x x x BI, FMA No

Xu 2004 x x x BI, FMA No

Xue 2006 x x x x BI, FMA No

Yan 2002 x x x BI No

Yin 2003a x x x x FMA No

Zhang
1998

x x x x BI, FMA No

Zhang
2004

x x x x BI, FMA No

Zhao 2002 x x x BI, FMA BI, FMA

Zhao 2003 x x x BI No

Zhu 2001 x x x x FMA No

Zhu
2004b

x x x No outcomes in-
cluded in analysis.

No

Zhu 2006 x x x BI, FMA No

Zhu 2007
haem

x x BI, FMA No

Zhu 2007
isch

x x BI, FMA No

AD: assistive devices; BBS: Berg balance scale; BI: Barthel index; CPI: cardiopulmonary interventions; FMA: Fugl-Meyer assessment;
FTT: functional task training; GV: gait velocity; MAS: motor assessment scale; MoD: modality; Musc.(active): musculoskeletal
intervention (active); Musc.(passive): musculoskeletal intervention (passive); NP: neurophysiological intervention; RMA: Rivermead
motor assessment.
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Table 5. Categories of intervention: intervention vs attention control/usual care (Continued)

Richards
1993(a)

x x x x NP BI, FMA,
BBS, GV

No

Richards
1993(b)

x NP BI, FMA,
BBS, GV

No

Salbach
2004

x x x UL training BBS, GV No

Tang
2009

x x x FTT
Musc. (pas-
sive)
NP

FMA No

Verhey-
den
2006

x x x FTT
NP

No data
suitable for
analysis

No

Wang
2004b

x x x Musc. (pas-
sive)

FMA No

Wei
1998

x Not stated FMA No

Xiao
2003

x x NP No data
suitable for
analysis

No

AD: assistive devices; BBS: Berg balance scale; BI: Barthel index; CPI: cardiopulmonary interventions; FMA: Fugl-Meyer assessment;
FTT: functional task training; GV: gait velocity; MAS: motor assessment scale; MoD: modality; Musc.(active): musculoskeletal
intervention (active); Musc.(passive): musculoskeletal intervention (passive); NP: neurophysiological intervention; RMA: Rivermead
motor assessment; UL: upper limb.

Table 6. Categories of intervention: one active intervention vs another active intervention

Study
Intervention categories:
Active intervention Group 1

Intervention categories:
Active intervention Group 2

Im-
medi-
ate
out-
comes
re-
ported

Per-
sisting
out-
comes
re-
ported

AD CPI FTT MoD
Musc.
(ac-
tive)

Musc.
(pas-
sive)

NP AD CPI FTT MoD
Musc.
(ac-
tive)

Musc.
(pas-
sive)

NP
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Table 6. Categories of intervention: one active intervention vs another active intervention (Continued)

Yel-
nik
2008

x x x x FIM,
BBS,
GV
- data
not
suit-
able
for
analy-
sis

FIM,
BBS,
GV
- data
not
suit-
able
for
analy-
sis

Zhuang
2012

x x BI,
FMA

No

AD: assistive devices; BBS: Berg balance scale; BI: Barthel index; CPI: cardiopulmonary interventions; FMA: Fugl-Meyer assessment;
FTT: functional task training; GV: gait velocity; MAS: motor assessment scale; MoD: modality; Musc.(active): musculoskeletal
intervention (active); Musc.(passive): musculoskeletal intervention (passive); NP: neurophysiological intervention; RMA: Rivermead
motor assessment.

Table 7. Summary of study setting

Study At recruitment For intervention Country

Aksu 2001 Not stated Not stated Turkey

Allison 2007 Inpatient stroke rehabilitation unitInpatient stroke rehabilitation unitUK

Baer 2007 Not stated Own homes UK

Bai 2008 Emergency department or Neurol-
ogy Department

Dependent on stage of rehabilita-
tion and could include own homes,
rehabilitation unit,
outpatient rehabilitation or com-
munity centre

China

Bale 2008 Recruited from two rehabilitation
units, a hospital ward
and a rehabilitation centre

Not stated Norway

Behrman 2011 Recruited from multiple commu-
nity rehabilitation hospitals

Community USA

Blennerhassett 2004Rehabilitation Centre Rehabilitation centre Australia

Brock 2005 Recruited from multiple rehabilita-
tion centres

Multiple rehabilitation centres Australia and Germany
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Table 7. Summary of study setting (Continued)

Yan 2002 Not stated Hospital ward, rehabilitation cen-
tre

China

Yelnik 2008 Multi-center rehabilitation units Multi-center rehabilitation units France

Yin 2003a Neurology Department Rehabilitation centre, Hospital China

Zhang 1998 Not stated Not stated China

Zhang 2004 Not stated Department of Neurology- reha-
bilitation centres, Department of
Rehabilitation,
community rehabilitation organi-
sations, home

China

Zhao 2002 Not stated Not stated China

Zhao 2003 Hospital Neurology Department, HospitalChina

Zhu 2001 Not stated Not stated China

Zhu 2004b Not stated Hospital, outpatient, community,
home

China

Zhu 2006 Not stated Not stated China

Zhu 2007 haem Not stated Hospital, rehabilitation centre,
home for intervention groups

China

Zhu 2007 isch Not stated Hospital, rehabilitation centre,
home for intervention groups

China

Zhuang 2012 'Stroke units in inpatient settings''Stroke units in inpatient settings'China

Table 8. Study location and control intervention

Conti-
nent / Control
intervention

Europe Australia &
New Zealand

North America
& Canda

South America Asia (China) Asia (other) TOTAL

No treatment 5 0 3 1 44 1 54

Usual Care 6 1 4 0 5 1 17

Attention
Control

1 6 2 0 1 0 10
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Table 8. Study location and control intervention (Continued)

Active
intervention

10 2 3 0 4 6 25

TOTAL 22 9 12 1 54 8 106

Table shows number of studies with different types of controlgroup, in studies carried out in different continents. Two studies were
each carried out in 2 continents; and 5 studies had two comparisoninterventions. Thus the 99 studies include a total of 106 control
interventions on different continents.

Table 9. Details of study participants

Study Study
group

No. of parti-
cipants

Sex - male/
female

Side -
LCVA/
RCVA

Age Time since
onset

Type of
stroke

No.
�nished in-
tervention

Aksu 2001 Group 1 9 Whole
group
9/11

Not stated Not stated Not stated Not stated 9

Group 2 7 As above Not stated Not stated Not stated Not stated 7

Group 3 4 As above Not stated Not stated Not stated Not stated 4

Allison
2007

`Interven-
tion'

7 Whole
group
10/7

Not stated Mean = 72.4
y
SD = 17.9 y
Range: 55-
88 y

Mean = 20.6
days
SD = 20.5
days
Range: 9-57
days

Not stated 5

`Control' 10 As above Not stated Mean = 78 y
SD = 7.9 y
Range: 65-
92 y

Mean = 15.1
days
SD = 16.0
days
Range: 6-58
days

Not stated 10

Baer 2007 `Part
practice'

Not stated Whole
group
31/33

Whole
group
26/38

Whole
group Mean
= 72.9 y
SD = 9.0 y

Whole
group
Mean = 30.3
months
SD = 28.8
months

Not stated Not stated

'Whole
practice'

Not stated As above As above As above As above Not stated Not stated
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Table 9. Details of study participants (Continued)

Àcupunc-
ture'

91 61/30 50/41 Mean = 63.
87 y
SD = 9.23 y
Range: 42-
75 y

Mean = 30.
89 days SD
= 21.67 days
Range: 15-
80 days

Ischaemic
encephalic
region:
Basal
ganglia = 70
Other = 21

91

`Combina-
tion therapy'

97 63/34 51/48 Mean = 64.
03 y
SD = 9.19 y
Range: 40-
75 y

Mean = 29.
73 days SD
= 18.57 days
Range: 16-
88 days

Ischaemic
encephalic
region:
Basal
ganglia = 72
Other = 25

97

LCVA: left cerebrovascular accident
IQR: interquartile range
LACS: lacunar stroke
MCA: middle cerebral artery
mo: months
PACS: partial anterior circulation stroke
POCS: posterior circulation stroke
PICH: primary intracerebral haemorrhage
RCVA: right cerebrovascular accident
SD: standard deviation
SEM: standard error of the mean
TACS: total anterior circulation stroke
y: years

Table 10. Length and dose of intervention for those studies with Independence in ADL or Motor Function data in comparisons
with no treatment.

Study Length of intervention period Frequency of sessions Length of sessions

Chen 2004 Not stated Not stated Not stated

Chen 2006 3 months 2/week Not stated

Chu 2003 20 days - 14 months
(mean 41.3 days)

Daily 40-60 minutes

Deng 2011 6 weeks 2/week 60 minutes

Fang 2003 3 months 2/week Not stated

Fang 2004 old 3 days Daily 45 minutes

Fang 2004 young 3 days Daily 45 minutes
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Table 10. Length and dose of intervention for those studies with Independence in ADL or Motor Function data in comparisons
with no treatment. (Continued)

Yan 2002 38 days Dependent on phase of recovery:
Early phase: 2/day;
Rehabilitative treatment (on bed):
2/day,
increasing to 3-4/day if participants
had no discomfort;
Rehabilitative treatment (after leav-
ing bed): 2/day

Dependent on phase of recovery:
Early phase: 15min/session;
Rehabilitative treatment (on bed):
30 min/session;
Rehabilitative treatment (after leav-
ing bed): 60 minutes

Yin 2003a Not stated Daily 40 minutes

Zhang 1998 Not stated Daily 60 minutes

Zhang 2004 6 months Not stated Not stated

Zhao 2002 Mean 31.6 days (SD 11.2 days) 5/week 30-45 minutes

Zhao 2003 PT and OT: `10 days as a treatment
course,
persisting 2 courses'

Daily 30-40 minutes

Zhu 2001 Not stated 5/week 45 minutes (plus 20 minutes elec-
trotherapy)

Zhu 2006 Not stated 5/week 60 minutes

Zhu 2007 haem Not stated 5/week 45 minutes

Zhu 2007 isch Not stated 5/week 45 minutes

OT: occupational therapy; PT = physical therapy

Table 11. Length and dose of intervention for those studies with Independence in ADL or Motor Function data in comparisons
with usual care or attention control

Study Length of intervention period Frequency of sessionsLength of sessions

Chen 2010 4 weeks Not stated Not stated

Cooke 2006 6 weeks 4/week 60 minutes

Duncan 1998 8 weeks (then 4 weeks without ther-
apist)

3/week 90 minutes

Duncan 2003 12-14 weeks 36 sessions total 90 minutes

Kwakkel 2008 12 weeks 2/week 90 minutes
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Table 11. Length and dose of intervention for those studies with Independence in ADL or Motor Function data in comparisons
with usual care or attention control (Continued)

Langhammer 2007 Four 3 month sessions 2-3/week Minimum 20 hours total

McClellan 2004 6 weeks 2/week Not stated

Mudge 2009 4 weeks 3/week Not stated

Mudie 2002 6 weeks 5/week 30 minutes

Pollock 1998 4 weeks 5/week 60 minutes

Qian 2005 Not stated Daily 60 minutes

Richards 1993 Whilst in-patient Not stated Not stated

Tang 2009 8 weeks Daily 45 minutes

Wang 2004b 4 weeks 5/week 30-45 minutes

Wei 1998 12 weeks 5/week 45-60 minutes

Table 12. Summary of analyses performed

Comparison Intervention vs no treatment Intervention vs usual care or con-
trol

One active intervention vs another

Outcome Immediate Persisting Immediate Persisting Immediate Persisting

Independence in
ADL

Analysis 1.1 Analysis 4.1 Analysis 2.1 Analysis 5.1 Analysis 3.1 Analysis 6.1

Motor Function Analysis 1.2 Analysis 4.2 Analysis 2.2 Analysis 5.2 Analysis 3.2 Analysis 6.2

Balance Analysis 1.3 Analysis 4.3 Analysis 2.3 Analysis 5.3 Analysis 3.3 Analysis 6.3

Gait velocity Analysis 1.4 Analysis 4.4 Analysis 2.4 Analysis 5.4 Analysis 3.4 Analysis 6.4

Length of stay Analysis 1.5 Analysis 2.5 Analysis 3.5

Table 13. Summary of sub-group analyses performed

Comparison /
Outcome

Intervention vs no treatment Intervention vs usual care or control

SUBGROUP Independence in ADL Motor Function Independence in ADL Motor Function

Time after stroke Analysis 7.1 Analysis 9.1 Analysis 8.1 Analysis 10.1
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Table 13. Summary of sub-group analyses performed(Continued)

Study geographical loca-
tion

Analysis 7.2 Analysis 9.2 Analysis 8.2 Analysis 10.2

Dose of intervention Analysis 7.3 Analysis 9.3 Analysis 8.3 Analysis 10.3

Provider of interventionAnalysis 7.4 Analysis 9.4 Analysis 8.4 Analysis 10.4

Treatment components
included

Analysis 7.5 Analysis 9.5 Analysis 8.5 Analysis 10.5

Comparison /
Outcome

One active intervention vs another

SUBGROUP Independence in ADL Motor Function

Functional task training
components

Analysis 11.1 Analysis 12.1

Neurophysiological
components

Analysis 11.2 Analysis 12.2

Musculoskeletal compo-
nents

Analysis 11.3 Analysis 12.3

A P P E N D I C E S

Appendix 1. MEDLINE search strategy

MEDLINE 2005 to 5 December 2012 N = 2351
1. cerebrovascular disorders/ or exp basal ganglia cerebrovascular disease/ or exp brain ischemia/ or exp carotid artery diseases/ or exp
intracranial arterial diseases/ or exp \intracranial embolism and thrombosis"/ or exp intracranial hemorrhages/ or stroke/ or exp brain
infarction/ or stroke, lacunar/ or vasospasm, intracranial/ or vertebral artery dissection/
2. (stroke or poststroke or post-stroke or cerebrovasc$ or brainvasc$ or cerebral vasc$ or cva$ or apoplex$ or SAH).tw.
3. ((brain$ or cerebr$ or cerebell$ or intracran$ or intracerebral) adj5 (isch?emi$ or infarct$ or thrombo$ or emboli$ or occlus$)).tw.
4. ((brain$ or cerebr$ or cerebell$ or intracerebral or intracranial or subarachnoid) adj5 (haemorrhage$ or hemorrhage$ or haematoma$
or hematoma$ or bleed$)).tw.
5. hemiplegia/ or exp paresis/
6. (hemipleg$ or hemipar$ or paresis or paretic).tw.
7. exp Gait Disorders, Neurologic/
8. 1 or 2 or 3 or 4 or 5 or 6 or 7
9. physical therapy modalities/ or exp exercise movement techniques/ or exp exercise therapy/ or rehabilitation/ or occupational therapy/
10. feedback/ or feedback, psychological/ or biofeedback, psychology/ or neurofeedback/ or feedback, sensory/
11. exercise/ or orthopedic procedures/
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41 movement/
42 locomotion/ or walking/
43 gait/
44 range of motion, articular/
45 activities of daily living/
46 exp posture/
47 equilibrium/
48 exp leg/
49 exp back/
50 weight-bearing/
51 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50
52 (motor adj5 (skill$ or activit$ or function$)).tw.
53 (learning or conditioning).tw.
54 (movement or gait or locomotion or walk$).tw.
55 (equilibrium or balance or postur$).tw.
56 (body sway or stance or strength or weight?bearing or body weight support).tw.
57 (locomotor adj5 (recovery or training)).tw.
58 (ankle or leg or heel or calf or knee or hip or foot or trunk).tw.
59 lower limb.tw.
60 (weight adj5 (distribut$ or transfer$)).tw.
61 (sit or sitting or stand or standing or step or stepping or climb or climbing).tw.
62 52 or 53 or 54 or 55 or 56 or 57 or 58 or 59 or 60 or 61
63 51 or 62
64 63 and 35

Appendix 2. EMBASE search strategy

EMBASE 2005 to 5 December 2012 N = 4240
1. cerebrovascular disease/ or basal ganglion hemorrhage/ orcerebral artery disease/ or cerebrovascular accident/ or stroke/ or exp carotid
artery disease/ or exp brain hematoma/ or exp brain hemorrhage/ or exp brain ischemia/ or exp intracranial aneurysm/ or expocclusive
cerebrovascular disease/
2. stroke patient/ or stroke unit/
3. (stroke or poststroke or post-stroke or cerebrovasc$ or brainvasc$ or cerebral vasc$ or cva$ or apoplex$ or SAH).tw.
4. ((brain$ or cerebr$ or cerebell$ or intracran$ or intracerebral) adj5 (isch?emi$ or infarct$ or thrombo$ or emboli$ or occlus$)).tw.
5. ((brain$ or cerebr$ or cerebell$ or intracerebral or intracranial or subarachnoid) adj5 (haemorrhage$ or hemorrhage$ or haematoma$
or hematoma$ or bleed$)).tw.
6. hemiparesis/ or hemiplegia/ or paresis/
7. (hemipleg$ or hemipar$ or paresis or paretic).tw.
8. 1 or 2 or 3 or 4 or 5 or 6 or 7
9. physiotherapy/ or exp exercise/ or exp kinesiotherapy/ orrehabilitation/ or occupational therapy/ or exp feedback system/ or joint
mobilization/
10. (physiotherapy or physical therapy or exercise therapy or rehabilitation).tw.
11. (neurorehabilitation or feedback or biofeedback).tw.
12. (motor adj5 (train$ or re?train$ or learn$ or re?learn$)).tw.
13. neuromuscular facilitation.tw.
14. (movement adj5 (therap$ or science)).tw.
15. ((neurodevelopmental or neurophysiological or orthop?edic) adj5 (therap$ or treatment$ or rehabilitation or principle$ or approach$
or component$ or concept$)).tw.
16. (Bobath or Carr or Brunnstrom or Rood or Johnstone or NDT).tw.
17. 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16
18. 8 and 17
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69. (2005$ or 2006$ or 2007$ or 2008$ or 2009$ or 2010$ or 2011$ or 2012$).em.
70. 68 and 69

Appendix 3. AMED search strategy

AMED (Ovid) 1985 to 5 December 2012 N = 1252 (new search from scratch)
1. cerebrovascular disorders/ or cerebral hemorrhage/ or cerebral infarction/ or cerebral ischemia/ or cerebrovascular accident/ or stroke/
2. (stroke or poststroke or post-stroke or cerebrovasc$ or brainvasc$ or cerebral vasc$ or cva$ or apoplex$ or SAH).tw.
3. ((brain$ or cerebr$ or cerebell$ or intracran$ or intracerebral) adj5 (isch?emi$ or infarct$ or thrombo$ or emboli$ or occlus$)).tw.
4. ((brain$ or cerebr$ or cerebell$ or intracerebral or intracranial or subarachnoid) adj5 (haemorrhage$ or hemorrhage$ or haematoma$
or hematoma$ or bleed$)).tw.
5. hemiplegia/
6. (hemipleg$ or hemipar$ or paresis or paretic).tw.
7. 1 or 2 or 3 or 4 or 5 or 6
8. physical therapy modalities/ or physiotherapists/ or occupational therapy modalities/ or occupational therapy techniques/ or occu-
pational therapists/ or rehabilitation/ or rehabilitation modalities/ or rehabilitation techniques/
9. exp exercise therapy/ or exercise/ or muscle stretching exercises/ or exp orthopedic equipment/
10. feedback/ or biofeedback/
11. exp neurodevelopmental therapy/
12. (physiotherapy or physical therapy or exercise therapy or rehabilitation).tw.
13. (neurorehabilitation or feedback or biofeedback).tw.
14. (motor adj5 (train$ or re?train$ or learn$ or re?learn$)).tw.
15. neuromuscular facilitation.tw.
16. (movement adj5 (therap$ or science)).tw.
17. ((neurodevelopmental or neurophysiological or orthop?edic) adj5 (therap$ or treatment$ or rehabilitation or principle$ or approach$
or component$ or concept$)).tw.
18. (Bobath or Carr or Brunnstrom or Rood or Johnstone or NDT).tw.
19. or/8-18
20. 7 and 19
21. psychomotor performance/ or exp motor skills/ or \task performance and analysis"/
22. learning/ or conditioning/ or problem solving/
23. balance/ or movement/ or exp gait/ or locomotion/ or walking/ or dependent ambulation/ or motor activity/ or pronation/or
\range of motion"/ or exp posture/ or sitting/ or weight bearing/
24. exp back/ or exp leg/
25. (motor adj5 (skill$ or activit$ or function$)).tw.
26. (learning or conditioning).tw.
27. (movement or gait or locomotion or walking or walk or mobility).tw.
28. (equilibrium or balance or postur$ or supination or pronation).tw.
29. (body sway or stance or strength or weight?bearing or body weight support).tw.
30. (locomotor adj5 (recovery or training)).tw.
31. (weight adj5 (distribut$ or transfer$)).tw.
32. (sit or sitting or stand or standing or step or stepping or climb or climbing).tw.
33. (lower limb$ or lower extremit$ or ankle or leg or heel or calf or knee or hip or thigh or foot or trunk).tw.
34. or/21-33
35. 20 and 34
36. research design/
37. clinical trials/
38. randomized controlled trials/
39. comparative study/
40. double blind method/
41. meta analysis/
42. random allocation/
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43. program evaluation/
44. placebos/
45. (clinical trial or clinical trial phase iii or meta analysis orclinical trialb or clinical trials or multicenter study or multicentre study
or comparative studies or comparative study or randomised controlled trial or randomized controlled trial or controlled clinical trial or
controlled trial).pt.
46. random$.tw.
47. (controlled adj5 (trial$ or stud$)).tw.
48. (clinical$ adj5 trial$).tw.
49. ((control or treatment or experiment$ or intervention) adj5 (group$ or subject$ or patient$)).tw.
50. (quasi-random$ or quasi random$ or pseudo-random$ or pseudo random$).tw.
51. ((control or experiment$ or conservative) adj5 (treatment ortherapy or procedure or manage$)).tw.
52. ((singl$ or doubl$ or tripl$ or trebl$) adj5 (blind$ or mask$)).tw.
53. (cross-over or cross over or crossover).tw.
54. placebo$.tw.
55. sham.tw.
56. (assign$ or allocat$).tw.
57. controls.tw.
58. trial.ti. or (RCT or RCTs).tw.
59. or/36-58
60. 35 and 59

Appendix 4. CINAHL search strategy

CINAHL (Ebsco) May 2005 to 5 December 2012 N = 2098
S68 .S46 AND S67
S67 .S47 OR S48 OR S49 OR S50 OR S51 OR S52 OR S53 OR S54 OR S55 OR S56 OR S59 OR S60 OR S63 OR S64 OR S65
OR S66
S66 .PT meta analysis
S65 .TI ( meta analysis* or metaanalysis or meta-analysis or systematic review* ) or AB ( meta analysis* or metaanalysis ormeta-analysis
or systematic review* )
S64 .TI ( counterbalance* or multiple baseline* or ABAB design) or AB ( counterbalance* or multiple baseline* or ABAB design )
S63 .S61 and S62
S62 .TI trial* or AB trial*
S61 .TI ( clin* or intervention* or compar* or experiment* or preventive or therapeutic ) or AB ( clin* or intervention* or compar* or
experiment* or preventive or therapeutic )
S60 .TI ( crossover or cross-over or placebo* or control* or factorial or sham ) or AB ( crossover or cross-over or placebo* or control*
or factorial or sham )
S59 .S57 and S58
S58 .TI ( blind* or mask*) or AB ( blind* or mask* )
S57 .TI ( singl* or doubl* or tripl* or trebl* ) or AB ( singl* ordoubl* or tripl* or trebl* )
S56 .TI random* or AB random*
S55 .PT systematic review
S54 .(MH \Community Trials") or (MH \Experimental Studies") or (MH \One-Shot Case Study") or (MH \Pretest-Posttest Design+")
or (MH \Solomon Four-Group Design") or (MH \Static Group Comparison") or (MH \Study Design")
S53 .(MH \Clinical Research") or (MH \Clinical Nursing Research")
S52 .(MH \Placebo Effect") or (MH \Placebos") or (MH \Meta Analysis")
S51 .(MH \Factorial Design") or (MH \Quasi-Experimental Studies") or (MH \Nonrandomized Trials")
S50 .(MH \Control (Research)") or (MH \Control Group")
S49 .(MH \Crossover Design") or (MH \Clinical Trials+") or (MH \Comparative Studies")
S48 .(MH \Random Assignment") or (MH \Random Sample+")
S47 .PT randomized controlled trial or clinical trial
S46 .S29 AND S45
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S6 .TI ( brain* or cerebr* or cerebell* or intracerebral or intracranial or subarachnoid ) or AB ( brain* or cerebr* or cerebell* or
intracerebral or intracranial or subarachnoid )
S5 .S3 and S4
S4 .TI ( ischemi* or ischaemi* or infarct* or thrombo* or emboli*or occlus* ) or AB ( ischemi* or ischaemi* or infarct* or thrombo*
or emboli* or occlus* )
S3 .TI ( brain* or cerebr* or cerebell* or intracran* or intracerebral ) or AB ( brain* or cerebr* or cerebell* or intracran* or intracerebral
)
S2 .TI ( stroke or poststroke or post-stroke or cerebrovasc* or brain vasc* or cerebral vasc or cva or apoplex or SAH ) or AB ( strokeor
poststroke or post-stroke or cerebrovasc* or brain vasc* or cerebral vasc or cva or apoplex or SAH )
S1 .(MH \Cerebrovascular Disorders+") or (MH \stroke patients") or (MH \stroke units")

W H A T ' S N E W

Last assessed as up-to-date: 6 February 2014.

Date Event Description

15 November 2013 New citation required and conclusions have changedA substantial amount of new information has been in-
cluded in this review. The conclusions of the review
have changed since the previous version; the compar-
isons and the method of categorising interventions
have also changed

15 November 2013 New search has been performed Title changed from \Physiotherapy treatment ap-
proaches for the recovery of postural control and lower
limb function" to \Physical rehabilitation approaches
for the recovery of function and mobility following
stroke". We have updated the searches to December
2012. We included 79 new studies in this version: the
review now has 96 included studies involving 10,401
participants

H I S T O R Y

Protocol �rst published: Issue 1, 2000

Review �rst published: Issue 2, 2003

Date Event Description

30 September 2008Amended Converted to new review format.

19 January 2006 New search has been performed2001 Version
� 4114 trials from electronic searching
� 167 abstracts screened
� 71 full papers assessed
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(Continued)

� 11 trials included (362 patients): Dean 1997; Dean 2000; Duncan
1998; Gelber 1995; Inaba 1973; Langhammer 2000; Pollock 1998;
Richards 1993; Stern 1970; Wagenaar 1990; Wellmon 1997
Data for:

� four trials of neurophysiological versus other;
� four trials of motor learning versus other;
� four trials of mixed versus other;
� two comparisons of subgroups of the same approach.

2005 Update
� 8408 (4294 new) trials from electronic searching
� 266 (99 new) abstracts screened
� 185 (114 new) full papers assessed
� 20 (11 new) trials included (1087 patients; 809 new). New trials:

Duncan 2003, Green 2002, Hesse 1998, Howe 2005, Lincoln 2003,
McClellan 2004, Mudie 2002, Ozdemir 2002, Salbach 2004, Wade 1992,
Wang 2005a
Trials comparing subgroups of the same approach were excluded (excluded
Inaba 1973 and Wagenaar 1990, which were included in original version)
Data for:

� eight (four new) trials of neurophysiological (all Bobath) versus other;
� eight (four new) trials of motor learning versus other;
� nine (�ve new) trials of mixed versus other.

C O N T R I B U T I O N S O F A U T H O R S

Alex Pollock (AP), for the 2007 and earlier versions: planned and co-ordinated all stages of the review; carried out searches, identi�ed
relevant studies and screened abstracts for relevant trials;co-ordinated and wrote the classi�cation of rehabilitation approaches; wrote
the 2007 amendment to the original protocol; classi�ed the interventions administered in each trial; documented methodological
quality of studies; contacted and communicated with trial authors; extracted data from included studies; planned the analyses and
entered data into RevMan and wrote all drafts of the review. For this version: secured funding; planned and co-ordinated allstages of
the review; screened abstracts; checked documented methodological quality of studies; planned analyses; checked data entry; carried
out subgroup and sensitivity analyses; led stakeholder group meetings and wrote drafts of the review.

Pauline Campbell (PC), for this version: carried out searches, screened titles and abstracts; co-ordinated consensus decisions between
review authors; entered descriptions of studies into RevMan; documented the methodological quality of studies; contacted and com-
municated with trial authors; extracted data from included studies and entered data into RevMan; created and entered data into tables
summarising treatment components of included studies and contributed to writing and commented on draft versions of the written
review.

Pei Ling Choo (PLC), for this version: screened abstracts in Chinese; translated necessary information for two review authors to
reach consensus on inclusion of Chinese studies; translated written descriptions of interventions from Chinese into English; assessed
methodological quality of Chinese studies; classi�ed treatment components of all (Chinese and English) studies; contributed to
stakeholder group meetings; contributed to conclusions drawnfrom the results and commented on draft versions of the written review.

Gill Baer (GB), for the 2007 and earlier versions: screened abstracts for relevant trials; contributed to the written criteriafor classifying
rehabilitation approaches; classi�ed the interventions administered in each trial and discussed any discrepancies with AP to reach
consensus; documented methodological quality of studies; extracted data from included trials and commented on draft versions of the
written review. For this version: identi�ed relevant studies for inclusion at full paper stage; discussed inclusion of studies at consensus
meetings; contributed to stakeholder group meetings; contributed to conclusions drawn from the results and commented on draft
versions of the written review.
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Anne Forster (AF), for this version: contributed to the fundingapplication that supported the stakeholder group and reviewupdate;
contributed to stakeholder group meetings; provided methodological expertise in relation to identi�cation of treatmentcomponents,
including discussions with wider groups of physiotherapistsand stroke survivors; contributed to conclusions drawn from the results
and commented on draft versions of the written review.

Jacqui Morris (JM), for this version: contributed to the funding application that supported the stakeholder group and review update;
contributed to stakeholder group meetings; contributed to conclusions drawn from the results and commented on draft versions of the
written review.

Valerie Pomeroy (VP), for the 2007 and earlier versions: contributed to the formation of the protocol; screened abstracts forrelevant
trials for the �rst version of the review; contributed to the written criteria for classifying rehabilitation approaches and commented
on draft versions of the written review. For this version: contributed to conclusions drawn from the results and commented ondraft
versions of the written review.

Peter Langhorne (PL), for the 2007 and earlier versions: provided substantial input to the formation of the protocol and provided
methodological support at all stages of the review; discusseddisagreements between independent review authors (AP and GB) regarding
inclusion and methodological quality of trials; supervised data analysis and commented on draft versions of the written review. For this
version: contributed to the conclusions drawn from the resultsand commented on draft versions of the written review.

D E C L A R A T I O N S O F I N T E R E S T

Authors Alex Pollock and Gillian Baer carried out trials included in this review (Baer 2007; Pollock 1998).

S O U R C E S O F S U P P O R T

Internal sources

� No sources of support supplied

External sources

� Chest Heart and Stroke, Scotland, UK.
� The Big Lottery, UK.

D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

Title

For the protocol and for versions of the review published in 2007 and earlier, the title of this review was 'Physiotherapy treatment
approaches for the recovery of postural control and lower limb function following stroke.' For the 2013 version of this review, the title
was changed to 'Physical rehabilitation approaches for the recovery of function and mobility following stroke.' We made thischange
to reect the more international perspective of this review update and the fact that 'physiotherapy' is not a universally adopted term,
and to more accurately reect the primary and secondary outcomes of the review.
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Objectives

The objectives within the protocol and versions published in 2007 and earlier were focused on \the recovery of postural control and
lower limb function." In this update, this has been amended toread \the recovery of function and mobility." This difference relates
only to the terminology used, not to the selection of primary or secondary outcomes within the review.
The reason for originally highlighting the focus on posturalcontrol and lower limb function was speci�cally to highlight that this
review excluded studies related to upper limb interventionsand recovery only. However, feedback from stakeholder group members
indicated that the original objectives were perceived to be misleading, as they did not incorporate the primary outcomes, which were
measures of disability, and prestated relevant measures ofdisability such as (1) independence in ADL scales*; or (2) motor function
scales.* The stakeholder group reached consensus that the phrase \function and mobility" was more correct and appropriate to reect
the focus of this review within the stated objective (and title).
The original protocol stated a number of hypotheses. These have been removed from this update. (Original text: \Hypotheses to be
tested: (1) physiotherapy treatment based on neurophysiological principles results in better recovery of postural controland lower limb
function than treatment based on motor learning principles, orthopaedic principles or a mixture of treatment principles inpatients
with stroke; and (2) physiotherapy treatment based on motor learning principles results in better recovery of postural control and lower
limb function than treatment based on orthopaedic principles, or on a mixture of treatment principles in patients with stroke.")

* Names of measures of disability

In the protocol and in previous versions of the review, the primary outcome of measures of disability was divided into two prestated
subcategories of:

1. global dependency scales (including Barthel Activities of Daily Living Index, Functional Independence Measure (FIM),
Modi�ed Rankin Scale, Katz Index of Activities of Daily Living, Rehabilitation Activities Pro�le); and

2. functional independence scales (including Motor Assessment Scale (MAS), Fugl-Meyer Assessment (lower limb section);
Rivermead Mobility Index; Rivermead Motor Assessment).
For this update, we changed the names of each of these two subcategories (but not the content) because we considered that the original
names were now potentially confusing, as other terms are moreusually used in published research. The replacement names are(1)
independence in ADL and (2) motor function.

Outcomes

The protocol de�ned secondary outcomes as measures of motor impairment, classifying them as measures of:
1. postural control and balance;
2. voluntary movement (including movement associated with gait);
3. tone or spasticity;
4. range of movement; and
5. strength.

The protocol also identi�ed participation (handicap or qualityof life) as an outcome of relevance to this review.
For the 2007 version of the review, the review authors documented and extracted descriptions and data from any outcomes falling
into the groupings stated in the protocol. Based on the prestated groups of relevant outcomes and the availability of data from speci�c
measures in the included trials, we discussed and reached consensus on which outcome measures should be included in the analysis.
For this 2013 version of the review, the secondary outcomes remained the same as the outcomes analysed for the 2007 version (i.e.
secondary outcomes).

1. Balance (Berg Balance Scale).
2. Gait velocity.
3. Length of stay.

In the protocol and in previous versions of this review, we carried out analysis only on outcomes reported immediately afterthe end
of the intervention. In this 2013 version, we have carried outanalyses on both outcomes reported immediately after the endof the
intervention and on follow-up outcomes.
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